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<m*i7i%tm^i3\Hi. friBMii«*i^-r«t*i6i(c*f 
fBtemfcs-^tJ-r. B5iBjSJ?$nfcMii^©ffl3!is^-rffl 

«f8B«}iESnfc«*:^l6l*iS^-riWiii3RO«©iiBRffi 20 

irrm^ -f >±©ffliiE3 t:^iai©jsiii3R{cS-5 

[if 3 ] -Y > 5? - U-x^2©eft®m#*m^ 

s© 1 7 ^ -)v h-<D^»mm^i-mc^>y'v>ifb 

timk^^mmicisi.^x, mammkicnbx so 

b. msimmtitcmm<m<o^m<om.Mmmi: 

mi^m^:r.v i^mmt bxmm-mRvf7kw-t\^icm 
mri>mmt<Dm:$m^uaibtc^ic, uieif i^tt* 
omfmnmiMtiib. mummmcommimo^^ 

m.ihtuiwm^oi&iMtiib. miiMiitxfcwmfk 
oMifimtm^imi. ^^immtim^icm-^ 40 

•c. mummtitcmm<mi)imtm^:H[^icnbx 

tifcm 77 is)*5^-r Mia^©iffl©iissii©¥i^ni if s 

^©8ft^li#«:^-r.5K:Ki/. filB-f ^f-u-;^* 
S© 1 -Ji- K©ii!ii5^ffi#*^S^t^(c-9->7*'j>i^b 
/fcMillg{CS-5l,»-C. g!ria^©/cJf)©fflHiiiJS?:f'Ps£ 
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2 

tr«4*:^|4ii> *fc«git:^(«iiK:as-r*iliii^©«?: 
mi $ ti/i:iiiBsg©iB©ii jR«i©fgiiii«i^@u-r 

fiiffUi^ai, iriB)liii^©ia©S/lil^{ctei:f«,ii- 

Si. frfBtiiigfiifflE#S35>e.f#e>nsfflEsn/cfflM 
fii©5%. atfflHtt*iii?ci/iB^©ifi©ffit:&i«i%*^ 

[iisn/ci«*:&[tii©iE^js©M?rtfi\ ^owmm 

^K:S-5t,»-C«rfB«t :fr|Sj©ffliE?:tf ^ 
Si. iria^©:fc«f)©ffllBlli3R*f^Jirr*7 ^ ;U5r# 
Si^filA. g5iB«*:&i6]||iE^g^f.ff p.n2.Ifia« 
t:&lRl©3f5ei!!©JlH^KS-:JI-^-C, MB? ^ 
CcO: 0 , BJia^je!©^*©^^!!?^*^^^^^ i J; ^ 

[ 11*55] fflMfflffliE#®*. ;i/»^i'r-^7-7^-7' 
Jl-y * «J -C^fiSL/fc C i i T •511*31 4 IBSS©)! 

[«*:« 6 ] > - U--X^S©5^m^?:)B^>:^ 
3£©l!i^<i#cc^-r*K:lsi/. WiB-f^^f-u-x^ 

3E© 1 7 ^ -jv vommm^'micv'^rft) i^ifb 

L-CI4**I^. *fcttSi[75l«ICCfi:g-rSMl!B^©iffl% 

©^^ffta^si. B5iB»ai3nifciii«i©M»ffi* 

©SilT^lSlKffig-r 5 JSM^i ©M^ffl^Sffl-r 2 
©M^filStlti^Si. laiBJiaS©M©SiliiBg©*¥ 
*|filCC&iS-r&JIffl5Ri©^^*#ffi-r5»3©M» 

m 2 ©M«HBSI±i#l9:-C#ffi S titcM^xmEiin 
tB58«iiU-C^ffir&mi©fflBllfiiliiE^ei. B? 

iB^ 1 (DimmmiE^mvm $ n/ctHMffi^m 3 ©^ 

iL/-Cga}-rS^2©taMiaffliE^I2i. m2©tiH«I 

miE^mvntiistxfcim^imab. «/hiftsiSBB 
#©ffl©ffl#:^i«i)«:feiai-r*^is^Si, frtB^itasn 
/cffit:^i6]K:tes-r.s*«Mii«©ffit:&rS)?rSiR-r2.M 

^rfliriB^ * :&iS]StR^s*^ ?)ffp>n2.<«#:^i6ji ©tBM 
tt3!p6iE^*iJ5£-rsfflt:«riBi*!lffi*l9;i. tJIBM^r:^!^ 
*i|^#S3!piE,#6nsW5£i|gll«:S-5t>rffl*:«flSl©» 

^18*^ e. » en ^.irsBist :^i«ii©B'f5£iK©/^ii^(cs-3 
u-r. UiB7^;i/5i#lS:{cj:f3. ilSB^©fc«>©fflia 



3 

mmtifcmmmomommmo^miwmhm i 
©gi::^iai«:(4a-r s jmisi ©^»fii*#ffl-r 2 

m 2 om^mm^m-cw.^ s titcm^vmiEin 
ia» 1 ©fflMfiiffliE^i2-cgffl § n/cffiMfii^^ 3 <om. 

ffllr*[ni©BifS»©Jliii^K:S-:5t,^r. «fia7^;w$^ 
Sk:J:0. ltfiB^©fc«)©«Faii^*f'PfiS-r*i^« 

[iS*S 8 ] > 5f - u-;^^«©l!iifii<i#«)Jr^^ 
s©?^<i#cc^-r.5.{c^L. irfa-of-U'-;^^ 

S©3S7 ^ -;u K©lfe»{i#?:«^<^{C1?->7'y >i/L 

fcii»Ri . mmi-7 A F© 1 7 ^ -;u m<my 

-f F©!iW^M^^t8^tt^c-^^>:/ >; > y LfcMiim 
i. MIBJl^ ^ F© 1 7 ^ Kf*©;X7 ^ H 

miis^©ifc&©fflffiliii^?:fpfij-rs»^^^ 
ftj^gtctei^r. B(ria-Y>i'-u-:^^©3l-7-f-;i' 
K©S^«#«: 1 7 ^ -;w K^Kffl-r*^ 1 7 ^ F 
y * 'J i . ^ F© 1 7 V -il/ Ffr©t(r7 V 

;u F 'J i. ItriBir? ^ F iUiffS? ^ F© 
1 7 ^ -;U Fa©'X:? ■/ -^l' F <!:©«|©«it ©WjJ84*l 
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4 

mm^m^^^t. irf2Sir7^-;bF©i!«i!^^. 

7 ^ F©5il5«<i-f ilirlB^X^ < F©!ft<S©#i 
©m*#W*I»i*>6«3E«©ffllBl*tf 5 7 A FIB 

W^gi. frfB^7^-;l/F©il)MK<i^*^?.^2^© 
mSi^Vi^ V A -i^ Fl^H^Si. BiilB7 a -A^ m 

mfs^-cm^htcv 4 -)v FiBiiiHMt#t«ffB7 •< 

10 s«?#^gi4. tiriB«6*«iiu^aj:»)»f>nstt#*iffi© 
^{cs-tjc^r. mriBg^©fc»©iira<i#«r3S!R-r4«fc 
^KiifiSL/. BtriB7 v-juFrtfflM^e*. fffix-r^ffl 

^mic a*) mm titcmsm<Dm(ommm(owsmi:W. 

tax V iymmm^m-c^tastitcx y t^mmmi.^ 

20 tmmiiE^mt. mimmmmiE^wpbmtiiw 

iE^n/ctarafii©^-^. mi>^mmmi,^mmm(Dm<D 

m^mxi^lii S tilTcMt :^©iE^*iM©fF1i^tf 
■e©S1ife*«:S-:Jlit:B5l2«*:&iai©«iE?rtf5 

Mt^&lfilWffi^Si. B5ia^^©/ca)©Miii3g?:f'PfiS 

^7 A ^SccJ: ») . BufB^^©fc»©fflraiil^4fP 
30 S. 

[0 00 1] 

[0002] 

SL«©B*»fl^€:l : 1 ©Sft<i*«-^K:^ 
40 X\t. 1 D TV (Improved definition ttlevis1on)S<i 

«j#jSic;i{^a£«fflraiEiK©a«ffl{c-pt,>-cttf^n^ 

a Ul^ i> a >H«11l«X^-'^ > F 7- 5» 

i'. P. 8 9 9~P. 9 0 0(1 9 9 0)iCiftBJ$nTI,> 

*-e©**ffli<».52Ss^5-^>^iKffliaiiKi. m 

»lg$n-CO-S. ttc, i^^W-e - 1 5 3 1 6 9^4i$R 
so t,>«4«):3?|n]«:HJR«i4r2FJ^^*7-/>^il8MI5I!S3W 



(4) 
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(0003] WT. mmi0mbtj:i)itiUik(DfmM^ 

«:a5sl//tlS7<^>±CDSiii3R"T?*»J. p0~p9«)i 

*liffliii*-c*i. cc-c. Miii^©ia«ffl(f'-< 
-f±©»aii{Cffl^)4, a = b = c = d = e=10 ID 
0. f = g = h=i = j = 0. k=l=m=100. n 
= 0 = p = q= r = s = t = 0 i-r*. COHStCiit-r 
mmt f - n ©ffl* *^-:)*4*i (JWT> f - n x 
f ytt,>^)-C*D. f-nx,»j;'J:i)2E±?5nBl*J& 

nk-r 3 :^s;cDiiKt?fflia u tcm^omf^mi^^t 
[0004] *-r. 2SS*7-<>*^ii8iai0!S<DJi 

^ffll*. p0 = pl=p2 = p3 = p4=100. p5 
= p6 = p7 = p8 = p9 = 0tJ&iJ«iBl7'f>*JfPfiS 20 

0=pl=p2=100, p3=p4=50> p5=p 
6 = p7 = p8 = p9 = 0ittS. Sifc, fflHt4©?St» 

^tt. tiM14©iF<i4ffiF^iiilS«r*'C<iL//cgit:;t|ulR 
W»*|Sl©MilBRIHI©^^{cJ:o-Ctfl,». C©M» 

< )&.S*|6l?rfflM14©lSl.^:^[^i]i L/, ^© 

is\^<omms^<DW-^mimisim^<oms^mi-ri. *© 

■jm^Mm,. btcffiix. pO = pi = ioo4;ft 
p 2ttc-m*isi*fctt. d - 1 :^i*i©c^-rn*i* 

jSJRbp 2= 1 00. p3«e-m:*'|S]*S!RL.p3 = 
100. p4ttf-n:&|6^4S!Rbp4 = 0. p5 = p 
6 = 0<tAj:5. 
[0005] 

[«W**»illOJ:5i-r*il®] bifiiyiiifi^, JJ2© 

it)ii'>C^S:»lia-Ctt. iii«©x i^Sp^cctet^T . 
J£{T©<l:'5JEcilS?l&^k*!S|641-SiC>5raja^*Wl/T 40 

( 0 0 0 6 ] 2 SS* 7 >^2iKfflfffllsI8S©Ji^. ^ 
8K:S^-rJ:^&f -nx-^yr, p3 = p4=100. 

m. -('>i?-u-;^«5^©^«:i64feb-ci>yt^-f>7 y 

[0007] -{ z^mmfsmi&om^. p 3 = 
p4 = 5o, -r^b^Kfei^cs, ^cmm. va-^v 

•Jf *«S^?«$nSfc©©. *4«t>5^©MfilS*s^ 
^fcLf-nx^SPK^^rs&SitOS. 50 
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[0 00 8] cn^fc^fi/f. tBMtt©ifi,>$4«):msjcc 

lilSffi?:¥Ja3-r ■S 7 >*S^fflK[H!S8©JS^, P 3 = 
10 0. p4 = 0i?£f) f -nx-^i;*J^:^{c«HSti 
4. ic^3»s. H9K:ji^fiIflli©J:!>&M«&illA©» 
^, pO, pi. p2, p3. p5. p6. p7, p 
8 . p 9 ©miii^©iii^{il{;i: i 0 0 tti^hlfi. p 4 » 
b-r^lfil. c-q:*|oI. d-p^, d-p^lSl. f 
-nT^lBl. h- l*[S]<!:fe(cMliS©^<il. "T^Cfc-fe 
tlHtt©fFfiEe«*ilfL/<J5:i3:»l«ij!W!^-Cti&(r». 

7;i'd'>;;^AK:ut:i»:teil/rfe. d - p ::^ioi;&aiR-r 
-SCiTp3©iii^«i(il OOi/j:.?.. p 5 t|lI«{C. 
c-s^l^I, d-r:&|6l, e-q^. g-oi^lSl, i 
-m:^©tiMtt©iFffie**J^K ft •) . p 4 = 1 0 
Oift*, *©item, i4*«A»*/]irSnrL/*l\ ± 
<ttH3nftU, ia9©«4»i||A©JS^. ^J^^-f^^ 
2«1iraiil!8©**«. p4 = p5 = 50i«:»J \tmt^ 
D«.*>©©^»T«ec6ftt,^, 
[0009] tl±©J: ^ K. tBBatt©Jil<»«4«):&l&I«:H 
SR<i*^l^-r S 7 -f >^«!lilBI@KfJJtt8WiBS©:^ 

a-r i i i» ^R.m^.*5*-5/c. 

[0010] *|%||J3:. ±fESe*©WH^4»?^-r€.«> 

©■cs,f). ®«:J;-5r*D/c^4*xyi;'-f>^jt>igcc*tt 

[00 11] 

[S8S*«9i^5fc»©#S] *^©jr^^i^* 

. - u - ;^ ^©lft^s^i■^?:Ji;^:^©li^^fe 
(i-tccgi^-rsccRgL, 85ga-f>f-u-;^^©i7 
^ F©iBWSm#=&^^4^tc-9->7' y > i/UfcMlifR 
tcs-5i»r. frfBSl^©/c«5©fflHii^%f'f^i'*)iB'X 

1^1. s/c«sa*i6i6cfica-r*jiiiiJS©ie4S3Ki/. sj 

§BSIR$ti;^MiigR©iS©iiBSffi©^^^ffl'&9ai 

L, firi3jlSiJR©ffl?:ft-r-?-ti-en©/liii^{C 

SB3R<t©M^ffi*»HlUfc««:. Uffix^J^IUffi©^ 

^s*ffl*stffiL/. B!riaiiia^©ia©ii^ffl©^^>Ft 
fficcMLrjJiBx V i;ttffl©^^ite*tfii-cffliE4m\ 
ItriaffliE S <a/i:JliiiSR©ffl©iiJRfil©^»*HB*i*/h 

ift-sMB^offl^jiiRL.. linens nfcjiiis©ffi 

SK:a-:Ji»r. B!riBa!»?s*ifcji^©iffl*<^-rffl** 
SifiaiiiES n/cffit :^ifii*s^rMiiis©iffi©ia^4i©¥ 

1^ <b -r S J: ^ K U A: © r * S . 



[0 0 12] ttc. ^mn<Dm^xm.$^^sit. 

#s i . friax 'J pmmkmmvm § n/cx ^ i?tt 

jgoiia©(«*:;^isi?:«iffl-rsM*«itH#isi. frtsMt 
S^ffifellKS-3i,irifiaffi#:^[6i©liiE^tf5<S^:& 

[0013] C©»M«:J:*x«. ffi«:j:->r^O/d^«& 
[00 14] 

R!>m*3^8^HO*iS©3gSI{c-:)i,»r. 

[0015] 1 . 

*l6BJ©«i>X^^^:^©-SIJ6©j^fi8«:ot»-csiB^ 
[0016] 06 B*^Hg©m^^:^©-|IJfi 

©5tS©SiWHt?*S. C©06tc5xr7'-rX>^l/-f± 

c©S 6 {cs^-r J: 5 *2i^7cia««e:*fL. x-^y^^a 
*¥:^l«ilS(yfSiI:&(^Q© 2 ycxiW'ilE*' ?r^o*i. 2 

!:;iiil:^i*i©xi.y««4> ^&n^ni^X7c©x-^i^tt 
«{c»wc*sfc». si?gffiiis{t©yc*K. cc-c{*i 

7c©x i?tg«©asi%^-rittwiiiT**. 

[0017] 06«Cfet,>T> m-X^^mm^W^ic 

itomfmmp. -f>5J-u-;^*2©w«i{i#<&ts 



(5) #li¥l 1- 1 46346 

8 

j©:&i6i«r:^[oj4<i:5£S-rs. lilttlC. ISillSf, i© 
■5. 

10 [0 0 1 8 ] ia7K*jl,>r, a. b. c», -r>d»-U 

n:?^' f s (MHz)-c> gi::*ri6](c>ttL/t:», ^-Oi- 
o 4? f h (k H z )-C. IS^t^{C1J->:/;U0/£:Miii*«: 
teWSa^ffl(7=-f:^:^u-f±©»S<iKffi^-r«)"C* 

r, 1 Ks- h4'ci«7 4'iJ©iiiSR, w^-^icidLXit. 
i7-<>M©iSJR«:*ft:*. lIliSRctt> *¥*[if)«:St 

LT«. mmmhizMbx. ivvvpoy^^^am 

20 lSiBSRb{c*JWS*^£^|S|x ■» yif«E d g e Kb ) 

Si>'Sit±*|fi)x i^^E d g e u Cb MHI^ b 

o^mmmicMir ^mmm a ©aj^fi©^® t l x^m 
■r-5. s/c. ini^bccfci^^. *¥*:6-ifiix-?i?tt#R 

E d g e r (b )RiyfSi:T:^|1>Ix -^yft^E d g e d 
(b)=Sr> )lil^bOBiSg<BK^Pt-r^)teiS5gc©iiilSfii© 
M^ffliOr^ft-r-S. l!iB-r3£SL.fc4-o© 
X2»yt»«*J. iE©ai^=£EX5.y. *©«l^*mx,, 
0©Ji^*^x-yyiS«rSo Ex^-yRCJfftx 
» i;>K:4jt,»TB. 4 -3©x V i?t»«©i^ffl*5:^» i»a 

30 ifx.^i?(omifiizit<tt*). /jNSWJfx ?»«;'©«* 
c<fc«> -eciUfettmi^^cx-^y^wi/. X5,ip©i«# 

*S/JnS <!: ^ C i «. S^ii&x y^WTS C i * 

[ 0 0 1 9 ] 0 8 it^^^nomx^^-^mo—^ 
©j^ssjctew-s^x vici^r6^Nmf^fm^m<o 

mmx$>K). Sfctec^t, a~t{i'f>f-u-;^^ 

40 9tt)«'^^a£©!«Hii<i#*#sfca>{cffEE-rsffiiffl7-f 

;^7'L'-r±©i^Sfflfc*B^-r5)i£. a = b = c = d = 
e=100. f = g = h=i = j=0. k=l=in=l 
0 0> n = o = p = q = r = s = t = 0t-r.2). 08 CC 

-nxvy<bl,>5)-C*0. f-nX5;i>J:i5£±:^I^I 

[0 02 0] c©i^!icii«s{c*tL-c, mmmm 
p 0 -p 9 i{mbxi.^<iii, ('Pfij#(i«>x©<fc 54;^ 

50 f-y-fX^fi. 
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[002 1 ] ^T^-vT"! 
[0022] Zf-y-f2 

[0023] :^f-yy3 
[0 0 24] ;^'f-2'7'4 

;^f^5'::/'2T*«?)fcjliiBR^i[6>pfffl{c*fo-c. ? 

•5. ^»x:,ix©^iSj{c*jws/Iii^K:4ji,>r«. mm 
feortt. x2»y©^^jgKoi,i-c#A;^cJS^. x-^jp*s 

x-v'^ifih^. :;&(SittSrfc*!Sffi(L'-cu.5ii^> x^ 
y««^i(e*fffl**»iiii!«©x»ytiJ«*J. 07 

©lEx V iym±^%3. V V>n±<Dii ^ ^ftl^. X i^tt 
x?»y*Jftt»18^. •r^i:to'^S7©«x?»y©J: 30 

Ex V vwmm^miT.i' v ^2 -c^Jb/c/si^^ 

9m^'m.imtZ,, «T. x.^yit|gK:J:OffliESti 
[002 5] -^7'5 

S/hd:«:.SMBI^©ffi^Jli>tBMtt©iSl<'Jlil^©ifi^ 40 

tt. *|6j3-C*2>MiS^Offl*»ffl-r-5. 
[0026] Xf^-y7'6 

xf- {c*5i,»'r*itBb/cMli5R©ffl©«!r:&i«)©S 

■C«2'?*4. 

[ 0 0 2 7 ] m 1 ©^ffi«. «^ai3*i/c«t:^i. ^ so 
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ffi § isjicagf s^Sfflfa 7 > ?SrKty±T 

©fflrai7 >±©fflraiiiSgK:teit*<S**|fi]<!:©tBRItt 
%ff«f m. 1 1 »*^M©{B'^^ft:&ffi©-si 

l«©JgS|{c*sWS«*5^fFiiOSiWH-C*»). c©H 

1 IJCjSti^fc^ H^^rt{cl4»x-vi;-f>l4«)ita*^»«E 
•riJ:^^j:li^. $4»ilS*^X2,y«:teWS<i*:fr|Dl. . 

6: «**i^>i±r©fflMft*ffffi-r*ci-c. «ifflsn 

/c«lr7?(S]©iE^S«:tf^Ci*J-Ctf*. •e©*ffi-C 

|g6cc^■r«lal$^^fc^«*:^[^*s:^[6]0■c*-^ 
*:^i6i<!:©tBMtt*. :f^i«)2-c»«KiiiJgc. L-en-e 

n«:teltSffl*:&|6lt©tBMtt%. :frfSl3-C»liffilB3R 

D. K^£-n^n{cfcW2>ffl#:j?i^i©ffi@Btt^r, :^rS]4 
•c«fflKiisgE. j-en^nK:*jw^><®*:^isit©tBM 
tt*. :JSri6i5-cBffiiaBi3!iF. I -^n-fhKfei^f s«* 

CcteWSffi^:&lSji©tiMtt^Sffi-rS. fflM14©M 
t6tt*5Wu/c«t)> ^©«*:^[fi]?:*[S]3«:ffilE-rs. * 

[0 02 8] S2©^ft«. ^mtifcm-mt. * 

ij^K.^Lx\t. mim\t. **ge©ai^%Jto 

^ficbtfth. 7m--fi^v:MLX. ■(S^:^|6]©taMtt«: 
ffffi-rs c i-c> tsiai sn/cffl*:^iPj©iE^ws?rtf 5 

tsi-en^ni©M^*s*f<ii*effi-r*„ ^(D^tmm 

cc-c«. feUi3-3©:;^©i»-fn*^?:ffli>-c«lf 
*|oI©ffffi«tT^3>i. cn63-:>©^rffi4t><'33>»ffl* 

[0 02 9] X7"t> 7*7 

SRfii%¥l^t. lfPaii^©iii^iiii-r2.. 
[0 03 0] Jil±©J:^>^cXf^-^7"l~xf 2'7'7©^ 
Ji«:S£o-C> <X©«l:^«cffiiaii^pO~p 9©il^ffl?: 

^to*©t?*s*i. ^©frfcffirai^Rp 3 tcfcwsffl* 

iSHBlffli-r*. J!JLh7o©«ir^r6l«lffl©MaiS©iB 



(7) 

n 

B. ^|fi]0®a, at. y^fiilOb. pt. :&|fij2(D 
c. oi. :^[6]3®d. nt. ^[Sl40e, mi. i^lSj 
5©f. li. :^l^)6©g. kiJC^cS. l^<omij 

ilSRa~c, k. p. q {C-QtiTf*, 

iIT:&|6l©*- 1 0 0 tt£i>. mm^eva:^mK.r>\.^x 

*s. *¥«:tr;6]. gitT:^[Sj<bfe«:. -ioo<k«cs. 
jiHsSf {c-5i,>t:b> *TS:^ri6i. sirF:^rr6]i»-rn 

[003 1 ] 7 •o©^S#^9Ui©fiillg©ifflK:teW^)X 5, 

i^ms^mmistibh.ijm. i. 4«:'ot>r 20 

B. SiL±:&l^. SiLTl&lfil 

u-rn*>oiJa:.5. 13^2. 6{co(,>tb. 

isi. ae-R^ifiit^-rnfeo-c***!. ss 

±*1SIB1 0 0 4)^2.. :^r[fii3, 5(coi,»-CB. 
:^isi©;5fOr, si[±::&i*i, SiST:3^i6n,> 

^nccjnST^s. -n^o, 1 Bg:toe.-r«: 1 0 0 

5. :&|6I2. 6B. Sith3^|tO©x^i;ftffi^iffiJstffi 

*s)!in»sti-c. 2 0 06^j:s. ::&isi3. 5B. *¥£:*r 30 
nmrnnitix. 4ooi/is. :^isi4B^to6fec 

imTB. gitT:^|SjC»-rn©X5,i;ft«l 
fcS^Korii*. -^-cftito. :^i6]4«c>ptb-cB. 
t^$fi^ffi*tfii*e>&*fiia?:ji»-rs. cc-cb. « 

= 10i-r*#f. a©fflBjE©»t?*tltfi'©J:5%f^ 

»iKl/TI,>Syt*. 1 0x2 = 2 0?:jg^-r«.. :^I^I4 
«:oi,>-CB. -2 0i&S. J£(±*>6. C©J:5K:|iiE 40 

X V ytf ««Cct f)?ii5tx/c^^»*ffii© ^ %g/hi t£ 

•&©B. :^|6l4©llil^eiiliii^mOiffiiAd:S. 0/c 

*i-5-c. fflraB^p3{c*jws«*:&i6iior. :m6i4 

[00 3 2 ] t^T. wmfo^mxmms^vA. p 5 cc 

**|6l©«ltBtCoi,>-CB. 7o©«t*I«HR*«OMIB5R 

©ifiB, :)5f|al0©b. ri, :^ri^l©c. qi, :fr(fil2 
©d, pi. :^lSl3©e. oi. :&Ia]4©f . ni. :^ 
iSlSOg. mi. *|Sl60h. 1 i«:«c4. 7-:>©ffl* 50 
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7?l^<9M©MlS^»ffi>Ptfii«:^ti^*i*»2)i. :^r6i 
0~3. 5. 6-CBl 0 0, :&Ifi)4©i!f0i^cS. x-y 

vmmmmM^xmL^'ii ^ i . o . i b i o 

0. 7?Iol2B200. :^3B400. :^Ifi]4B0. 1j 
|fi]5B4 0 0. :&|6l6B2 0 0i^cS, :&[6l4K:tel:f S 
jUilg f i n i B. ^KV£*I«i). Si:±:^l«I©x 2. i/t9 - 

«*iS<Ki/'r<,»*. *©te*. *n-eti©:&i6i{c*ru 

-C. a= 1 O^ri^-T'S, -^-flfCcttJ. :^|6]4B-2 0 
i^c*. W±*>6. :^|Sj4©MliSf ijlBSRn©ffl*J 

Sfflsn. ffliaiiiRp4K:*}W4ffl#:^iL-c. 

4*i«^Ul$n.5.. 

[0033] fflraSjlRp 5 «:tel:tSfflt:frlS]tSiaj-3t^T 
B. X9i;tt$B©«<Ktt*>^»rffliEStifcMliSRM» 
i^*ffflB. :frl*l0Bl 0 0. *IS]1. 3. 5. 6B20 
0. :;^|q|4B-i0i«:^. feti*^?). ■n\^A<Djm% 

~p2. p 6~p9tc*jw2.«*:^3!is«iffl§*i. mi 

H^pO. p7~p9B:^lSl3. pi. p2. p6B:^ 

rsi4*J«iffis*TS. 

[0034] Ji(±© J: 5 Cc^S^lii 5 intcmii\p\K.^h 
r. fFilfi«:tf^. fflPaiii«p4ip5{c*Jt:f4ffl*:5[fi] 
©ffft^Jifcoi^r. S8%#JSL.ft*i6»tffl«:sil9-r 

-2.. sr. mi©:^ftK:fcit-SStt#ll«:-:)i,i-csft?3-r 
■SK, Mii5gp4{ctei,ir*^i±i3n/cM^:m6iB. :^ 
|S]4-c^)S. fflrail^p4©±T©fflra7-Y>±{c#fi 

tiimA^ifowmms.. fiiaajRa a t r 2-c* 

■5. ^^H^q 6{ctews<iif::^iajB. :^iS]4f*s. 
liiaiifRr 2{ctei:t.sffi*:^i^fc. :&ini4T**. 
-fj^^mt^kt. :&i6j4r*ti«4?:fflWiBJR«:fci,> 
■c«^ffl$nfcMt:&[^oi-rsi. fflHiisRp4B4. « 

HilSSq eRO'r 2fc4i&*. fflHISBRp 4«:fcWS 
«*:^i. ffl|glH*q6Rc;r 2K:teWi«*:&l6ji 

©tiMtt?rm-5.fc*{c. ^i!x^inic-ouxm'9mnmi 

q6{C*jW5iat:&|S]i©^«*fffiB0i^c€.. $ 
fc. ffiffliaiRr 2 i©M»iffi>Stffl*>0 i^c5. Jil±©C 
i*^6, ^raii^p4(Ctel:t-5ffl#:^|6li. ffiffliS^q 

6 K.mi>mij^m:^wm% r 2 (ctei:t-s<i#:&isi 

iB. i"^6fetiMtt*!«t»imitS. 1iraHSRp4K 
teif5ffi*:^[S]i. WHli^q 6«:tei^2.<i*:&|niRj/ 
imaii^ r 2 (C*jW -Sffit i ©tBMtt*iiifl^/c«). 
ffirailJRp4K:teWSM*:?[olB. iEl/UiWSSn. 

iijEBtffc>*i^j:t,\ Mis^p stc^c^TB. wmm^ 

q 7 i r 3 «:tet-t.5M^*lB)*#Mr MFaH^P 5 
K:teWSfflt:^|Sji. liKii^q 7RDfr SKlteWSM 
t^ItliB. :;?|6J 4 rif-r tBMtt*s»Il^i 

-?-nK:<fcO. liraii^P SKtewsM*:^ 

I^JB. EbC^i^lKSn. ffliEBtf*3n?cl,^ 
[0035} «T. H»©*Ji-C. MIBIiURp 0 --p 
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^pO, p6. p7K::tet:f2,^^^(r^k:*5ti'C«. 
^-:afC[)ffllffliB«K:*5i:fSffl*:»ifii<!:«. mmt^ti 

mEm=rt>t£l>o cntciD. fflffflH5RpO'-p3. p 

[0036] m2(o-^m(icio\,i^mm^m(^r>{,^xmm 

fflr^iii^p4^*tL'C*¥;&:S'[^^cfl[ 

[0 03 7 ] «fflHSp 5 liC-^K>X^. ^HH^P 4 1 

p6{c*jc:f-5fflt:&rs]<b«, ^n^tm-xh^. 
X. Mlj^p5CC:teC:f^^«t»f^IfcjEL/t^i«S§ 

[0 0 3 8 ] WT. l5fi|CD*«"C. ffifflifflSp 0-p 

3, p6-p9^fcC:fS<S^:^i^JfefFffi3nSo fflPaii 
^p i"^p7(c4si>T«. -*cDfflPaiiS©«*:^i 

^r>x. wmmmv i^p 7cc*jc:f^<®t:&fpjjiELi^ 
p0-p3, p e-^-p 9Cctet:t^ffi*:;^ifii{i. -r^riE 
[0 03 9] ti±. 0 1 (OIjW^. m2 (Ol^mOi.^'ftii)^ 

m2(oi3m^i&^^t>M:x. mi^ioi^commin-^xh 
X. Mt:^f^ifWJSSmsfi<S3£L//c*^ cn^j^ 

L<^bXi^^<. mb<bfttbXi>mit>:i^vi^(0 

[004 0] a±(Dj: ^ Lr«fe6n/cM#:^r^*ffl 

fflPaHSpO-pSttl 0 0. fflPfliii«p4'-p9 

[ 0 0 4 1 ] s 9 [t:^^m(Dm<x^^ism(D-mM 
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mx^K). ccD09cc^r:-ria^©<fc5^. m^^BAom 
^©Miaii*po^p9?:*8?)5>. *"r. israii^ps 
-p6k:st-rsffiHii3Rf^fi£#)itcoc^r^-^a„ mrs 

1, 4«0. :&[^2. 3. 5. etJl OOii^jr^o Cti 
Cc*tLrx':;yi»fgK:J:-2>«iE«:SfiT<b. :&f630«:*tO 
rttJlH5Ra«. yH^lfl^. S@:^i«>«:S7tc^f 
§x.:;>^r*-5»3&^. lliii^q«SiiLh*I^JcS7<DIEx 

'jim^r^fc^ 1 0 0 j&iunssti-c i o otuh. 
10 :friajiK:j*or«. Mii^btt. sa^rsii 

rzooii&'So *i«i2«:>ctL/T«. iliii^ctt. 

X V ^ic^ 3 0 0 timn^tix Aootu 
-So :mfi33tcStLrttMiifRd«. SB:T:^rsi©^^c. 

fc^cgx '^s/^tii, SitT:&iajic«iEx vV>tim^ 
20 •r5^/c«?>4oo*^ftissnr5 0 0. *l^o4«:^b•c(i 

%x.v'j>xhhfc}t>. wm^imm\t$it>h'rQtti 

:&[Di«b*>cc:tx^vi^7&5^ftL/. sa:T:^[S]«jEx7i^;&5 

fflSL. 1 53:girF^f^CD^:gx 

fdb. AOOt(^imttlXbOOttih. *r&36tC*tU 

rtijiiimg^. Sil±:^ffiiJc«fixt;s;^;!)^#aL. S 

30 »Sii::&roi*¥:^ i 4> k:^:^ s/t?* s 3 o o tmn 
'$tiXAOOttj:Z>, :^f^4tcStorti. Jlia 

s.vi^x. s<Kbri>s/c«?). 1 o^mrt^. mrf 

ffiHH^p 3cc*5^:f-5,M»:&^^oil^T. -n^Ati^m^^ 

[0042] MFflli^p 4«:oiiTti. Hii^^^St 
ffiti. :tfIaj0-2. 4. 6«0. :frlo)3, 55^1 00<b 

40 cnk:3*orx^;i>f&aK:J:^ffljE*!feT» *[«o 
Hc*fL/rji. ^t)e)'rccocDS*-c*2>o *f^l«:*f 

i>xh^ifi. MieRq«Sit±:^r6)«:iEx^i;^ffiii- 

^/cd?)l 0 0;(?5ft]g[$nr lOOiJ^cC^o :^f^2tC>(^L 

X vi^u^rhfc^ 3 0 0 *^jjnSL$ nr s o o j^j: 

iom^cVibx\t. wmne\t. mmy-n^. 
;&:&ia]<f:«>tc*X';;>?r. Kli^o«. ga±;?^]. S 
50 iIT:&rpJ. 7K¥^[°It^^-*'tiCCfciEx5ri^*5?ME-r^/c 
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R»K:Sit±SrrSii. *JF2E*(Slifc{C®x»J^. Sit 
T^rSjKBiEx 'J1}imE-ri>. HaSR f i JliS^n i 

B. iaiB^sBSiI±:&lfil{CBAx»i;. SitT:^^. 
*¥«r^l6lK:BiExvy*s|??iL> HlBRmBSitT?? 10 

i fc«x s;'*5?¥aT •5 5 0 0 
*5J)0fit§n-c6OOi«cs. :&i6]6{cj*L-cB< JSiiS 

hBSit±:)?tSj> *^£&|S)(CBExtyy*s#aEL/. H 
HIR 1 «SirF:^l^{C*x V iyifi^tifctb. 3 0 0 

*ijnjs$n-c3ooiii5:.5. mmmmpAtc' 

[0043] mimS^ P 5 «:-5l,^TB> X 5f j;^*iiE 

Mii^^^^fflB, :^o*5o. :&isii*noo, * 

10)2*5300. :&ISJ3*S600. :?5f|6l4*i-3 0. 

5*J6 0 0. *|fij635i3 0 0 4&S. feU:*>6. MfflH 20 

igp 5Kfew^<it7?i^i b-c^risj4*i*iffisn&. 

[0044] MMSI^p 6 K:-3C»rB. x i^tt«ffl iE 
MiI3l^i«SsfffiB> :;?|6I0*« 1 0 0 . :)^[fij 1 <tf 2 0 

0. :&iai2AU00> :^riS]33!i55 0 0. :^I^a4*^-2 

0. :^|fij5*55 0 0> :frrfi]6*S4 0 0<!:!5:.5. Wi*^ 

6. ffiMil^p6{ctet^i>ia!f:&[6iiUT:&i^i4*5«lttJ 

[0 04 5] ffe©OTli^pO~p2. p7~p9{Cfc 

SgpO. p9{C*JW-5«t*|nIiUTB. *[RI3, 30 
iS^pl. P2. p7, p 8(CteWSfflt:^|6jil/-C 
B. :&|Sl4*SMaj3tlS. 

[ 0 0 4 6 ] m ©*ffi*ffll,>T. fflfflffl^tCteWSffl 

t:^[^?r^ffi-r5. «Hil^p4K:teWSj®t^i|Sj{c*j 
i>rB. ^<Dmitis\^±K.w^ti>mmmmci e t r 3 

K:tewsffl#7^|fij*#M-r*. 1ilffli®SRp4K:tet:f^.ffl 

t>. J;r>-C. tiraH«p4«:tet:tSffit:^|SjB. iEL/t,> 
[0047] fe(T. |5)«©*)1-C. If r^H^P 0 - p 

3. p5~p9«:tewsffltr:«risi«:fffl5f ^.i. r-* 

[0048] ^2©:i^S?rffll^T. ^ffiil^CCteW^i® 

t^rrsi^ifffi-ri. Mraii^p4{ctewSMt:&|ii)B. 
*i6i4-c**. MIBIli5Rp4«:*fo-r*¥S*i«iK:{4a 
■rsffiraiiigp5«:fcw*iffl**(ii]fc:^rrs)4r*s. $ 
6.CC. fflraiii^p4Cc>i*cr*¥a:;^|S)icfigT^(i 
i'n 5. d'f^ODffiBIBJRp 5«:teC:tS«**|Sife;Sfl^4 so 



#Pi¥l 1- 146 34 6 
16 

■C*.2.o fflr«^p4K:tot:fSi®t*|fi]<!:. ffiHli^p 

*n-etiOK:«:o. *aMtt*Jiai«,>. <t^r. fflni 

iieRp4«:fcl:f4<at*|tiJB. iEtt,>i«5tSti. ffl* 
[ 0 0 4 9 ] OT. |5I«0#Ji-C. MHHiSRp 0~p 

[0 0 5 0] fe(±. mi©:^R!>*^2©:&ffifc<fct)^ 
mi©:^. m2©:3?st,»-rn©:fr^{cj:osffi& 

~p3. p6-p9©iii^fflB0i?c'5. fflraii^p 
4. p5©ii^fiiBl OOi^C*. 

[005 1 ] Ji(±©j: tc Lxm«mAifi%±icmm 

[ 0 0 5 2 ] 0 1 0 B*^§a©JB'>i^^»:*rffi©-ll 
«6©j&fi8cctew mom^m-riywmmm^m^m 

omBMmx&r). c©01 0{c^fiS^S©J;^{c. tliia 
S 9 om&mA <t D <Si4© t-:3l»*4*iSB Om^oMfS 
I^p0~p9*^ft*. 

[0 0 5 3 ] S-r. ffiF^a^P 3-P BK^ffililHH 

[0054] fflHiaSgp 3 K-Pl^-CB. ISiis^^iffiJt 
fiiB. *l^0-2. 5B0. :»l^3. 4. 6B100t 

cnKis^u-rx^i^tf^KjisffliE^rSfe-r. :&[^ 
otcjsto-cB. Mm^&itm&ij^. *¥:^i6j<t fetes 

&titcit>ioo*mn^tixi ooiJis. :&iS)hc 

J^l/TB. MB^b. JHUSpifcCC, SB;:^, 

:Srinitfe{c:Sx-yy'c*Sfca>^to6-roi^cs. :&isj 

2«:>ftL/-CB. i^ScB. SifRJJrfiltc^LX 5- 
ftU, MiS*oB, *¥£73lSl«cEx-^-:;*isa^*fc 

2 0 0*ij)nfii$hr2ooi?c*. :^io)3fc5stur 

B. mi^dBv *itT7?|fiItCfix-^J^#iEL. Mffi 
SSnB> giI±:^[S]{cftX7y> SiIT:^l*i). 

fS]{cBiEx 2. iyi)m^-r?>tcA. 4 0 0 dijnSLS nr 5 

OOift-5. :fr|aI4{C>PfL-CB. ISiaSgeB^x^y-r 
MiB^mBSiLh^ltl. *¥£*|6l<i:fe{C*x 
i^. SitT^flSltcBiEx 2» Vi)i^titcli). 3 0 0 

*sjin»Sh-c3 0 0iJ&*. ^r[Si5«:stLrB. mb^ 

fB7k¥:&*|fiIK:*X"^i;*J»ftL. 
*¥*^l6lfCftx V i^*s??«Er*. Mli^ f iMliSg 1 
<tB. ^K¥^:&i&[SlK:*jt»T, X2;i;?tf?8*s5a(Kt/-Cl,>* 

fcfe. 1 o*«»-rs. *©««. :frifii5K:*ti/TB. 

-1 ot!&€.. :^;fi]6{c*tL-cB. iiii^gBSit±:& 
[nj. *¥£:^|Sjcc:ftx-^-:^*J. giET:^iPiK:BiEx 
jW^fiEO. SiB3RkBaa:&l«il, *¥^<!:fc{C«X5r 
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[0055] fflmnisiip 4 {coo-c». jsmsmfrnfn 

:^\^0-3, 5B0. :&[6J4. ditl 00 tti 

•thfdfy. 1 oo*sae$n-ci OOi^c-S. :j5-|fiJlCC 

2 0 0-m!m^fiX2 0 0tUi>, ::^|fil2(C>PfL/-C 
». 1 0 0*!!»»$n-Cl OOi^c.?), :&|6]3K:>PtL-C 

loo^ijnigcsnri ooi^cs. *i6]4{c*fL.-c 

SRntt. Sejb:^{cfixyy*i. saT^^lJl. 20 

:^i6j{cEx 5. j^*i#aE-r 4 0 0 *ij)n#3 ixc s 
OOi^ci. :&i6j5«:»i/r«Miiii^g«. Sit±^ 
ifij. *^S*|6iifc«:gx-^t73!ii. geT:&rSi«: jEx y 

S^*ii?«EL/. JliiSf^mi|5l«CDX5»t?*5#?5E-r?,/t*. 
3 0 Aij^^n-r- 3 0 iiSrS. *|fi]6(CS* L/-C«MH 
IghJJ. Sit±;?|S]K:ax-^i5Ai. SiTF^IoI, 

x-^y*5??aEf S/cfe, 3 00*iJJIJS?nt:4 0 0i^c 
•5. «Hil5Sp4K:tel:t5M#:;^|n]ib-C. :^5*!«^ 

ffiStl*. 30 
[0056] ?«ffflH^p 5 {COl^TB. x v ^If^liiE 

0. :m^i2*ioo. :^3*noo. *ini4*s50 

0. :^ri^il5*s-3 0. 731^)6*55 OOiJ&S. fet±<fc 
•3. «SIS3Jp5{C*jl^S«t:)?l6liLT. :&[SI5*5*| 

[0057] mmm^ p e {coi»-c». x v ytt«iiiE 

iHii^^^^Sffiit*, :«rfSio*si 00. :^iS]i*50. is 
1512*5200. :^i6i3*s500. :^4*i300. :;^rsi 
bifi-io.ismifi^ootu^i. mmskpQfx.is aq 

[00 5 8] flfi©Jiffliii^p0~p2. p7~p9{C*$ 

po. p9ic*iwsffl#5^ifiiii/-c, im^tiK wcAm 

p2. p7. p8{ctew*M*:&iq)iL/t. 
isi5*it^Ui?n-s. 

[0059] Ji(±OJ: ^ K*im3nA:«t*|Sl{cStt 

[ 0 0 6 0 ] m 1 ©:&ft*fflur . ffliBiiiJRKfcwsffi so 
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t:^i6i?rSffl-r5, Wil^p4fctews<i#:^(Sj(cte 
©r. Iipaiii^p4tcfews<«t:&isj«. lEi/i^ifls 

[ 0 0 6 1 ] WT. l5l^®^JIir. ffiKB^p 0 ~p 

3. pb-pQtcmim^:^\^iwmrzt. -r^ 

[0062] m2©7?S?rfflt,»T, «HiiI«fc:*JWSffi 

insist?**. *llffliiSRp4{C*tL.-C*^£^tCfi[B 
■r?.fflHiasgp 5«:fei-ti«**i6j*>:msi5-c*?.. s 
6(c. ffli8liii3Rp4tc*fUT*¥«5^ifiiK:filrg-ri(i 
9 i'a©)*iiaii3Rp 5«:*jtt-5ffl»*|6j«>7&[Si5 
f**. raiSJRp4{ctei-t^,ffl*:^faji. fflffliBRp 
3K:tew^,^a*:^rl6JSi:?p 5{ctewsifflt:&iajje-n-en 

n-e*a0Cc^ci5> fflUgttW*. J:-3-c, Mil^p4 

[ 0 0 6 3 ] OT. iai^©#Ji-c. liraiiigp 0 - p 
3. p5-p9icis»hmff^^iwmrht, t^^ 

[0064] J«±©J: 5fCL/r*4*i^B*i^^(C^ia§ 
ns. ±IB©l?i6©Jg!IS-Ctt. fflHiaiS©iiiSffl 

X. se-K. ms&icmmmmom^m^^itictifi 

© 2 -:)©Eii* iTT^ 2 ^ -f >±© 2 -:3©;iil^©^lt 

4-3®Jiii^©iij^fflK:. ^n^-nsfsc^i^^afw^ 
*)#ttSfr 5 c i rffl rai»DissRffl«rSttf)n« J: I*. 
$ 6 {c. ffiWtt©M?:lIiii^©iii^fflo^^ J; f) tf 

[0065] w±©J: ^cc. :^mm<Djfmic^nii. ^ 
> * - u - ;<^©l!iti«i<t-^S:)i>^$©l!ii5«(i-t{c^ 

Um^titcms^mm^. /lHIS©x-^yt»fR«:S-:Jt<> 

©iffl^SJRb, -€-©jltRS*l/cMli5g©fi[5!)*iELt,>3!Pm 
•)-C*^*i©Wfl64iTC^ ■&©P1iife*K:S-:Ji,i-c«K 



IS 

[0 066] 2. m^^^g 

0. H6{C7i^r:i5ii5io~:^ioie<i:^-rs. 

[ 0 0 6 7 ] s 1 u^^om-x^^^mo-mm 

teW.SM#?F<ilHlKt^©«if'P4iJi?flrSfci!)©:7'o 

teW5ffe©ffl*3ffil3SS{^©a6f^%gilB-r.5fc»©:/a 
--.i'lll-C**). cn6Sia{3:«Jta*l8a8©iiii)c^^^ 

[0 06 8) SHCtel^T. A:^jm#«. 2 : 

- u -;^^aE©WS<i#%i>-> 7- >; > y^jga f s cm 

(MHz)©l : l)«i;c^©ifc^fi#-C*«.. 
[0 069] A:^<t#3&Jl H^*"JC1 H«-{>5f-U 
-x^©|liflm#Ol^-f>K:tB^)l 1 1. 11 
2. 113rSgStl> (y-l)-7'f>. y7-f>. 
(y+l)^-f>. (y + 2)^-f >©4 7-Y>±©lHi# 

*i|g^{c#?.ni. *ti-en©^ >±©iHi#BR a 

|ilB#K:. Md-^iitRiliSl 0 2-C». yv-<>t(.y + 

Ktiemiissi 0 3-cgta-r^.. -e-niiDii^K:. x-^y 

t»««lltiliIISl 0 4-C«. y7-^>Rc;(y+l)5-<> 

©M<i#^ti-en©*¥:&fS]RiDfgi::&itii©x i^a 

JSimicnbrmjEi^mmmiEmmi 0 5-cmt. mm 

ttaKtt©iS(,»Mt:3?;fii*5«imsn5. M*«iffiiiBSi 
0 6 -cftiasn/cfflaftt. mwm«i 1 0 7 -ciekw 40 

6-c«iffi3nyi:ffi**i?iiiia:^i6jii/rffl;t)$n. gio-c 

fflilSSl 0 8KA^$ns. 

[ 0 0 7 0 ] 7 K ux^ttjiHiis 1 0 8 «. mmfs^iu 

tB-rSte»«:i2>S&ism#**IBttSlari>SRAMi 0 

WJimmmt, (y-l)7-f>, y7-f>. (y+l)-7 
(y + 2)5-f>±K:*r), »tH-r*ISlfflS#4tf so 
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LT. MtMHSS 1 0 7 rt^WSn/cffl^TJlSl© 
T. RAMI 0 9*^6l^U^ttJ5nfc4o©JlM-^«, 7 

^;i'f#l24uro7^jua»iaKi i4xv^)ViimL 

y*'; 1 1 o©fl^s©^ifi*^^wIIIIfi^$n. mm 
^t?co-cii#paiii^fei5iKi ib^x^ttih. mm 

[ 0 0 7 n 02 %fflc»r . 7 v -^v Y^mmm 

iSi 1 7©iiimc'3i,>-cgf*iBteittBj^2). 02ccteii 

>±©lHi^-C*0, lDj®IS(l D«-f>f-U- 
:x^© 1 liSRfCtg^)2 1 0 1 ~2 1 0 6-Cil®S 
n. Ilffi#a~g*iff 6n?>, Jl^#a~gtt06(CS^ 
■rM^-f>y±©a-g{ctiS-r'5. 1H>*';113 
rjiiiS *ifcA:*jfi#«. (y + 1 )^ >±©sm^-c 

1 Dj®ffig2 1 0 8~2 1 1 3t?jlJ2§n. EM 
#h~n*J?#6nS. JE<i-th~nB06K:^-rilv-f 
>(y+l)±©h~nH:ti^-rS. «gS2 12 1-2 

\2iv:iir,x, 06tcs^-r::&rSjo-6©Jifi-^©fflcc 

•c. wmmm&2 129-213 5(cA:ti-rs. 
[007 2] y 7 -f >±©lHi-^©*¥:&i^©x 

-^i^t^i. «g[S2 13 6~2 14 2?:fflt,iT. 
IHi^iOM^ffiil/rStffl^S. (y+l)5-< 
>±©Mffi#©*^:^l^©x-^i^ttfg*)> •;S»S2 1 4 
3~2 1 4 94fflt,»-C. M^«r»Hi-r*. y7-r>± 
©M<i#0*¥:^©x f yi«#ai . (y + 1 )7 >± 

©Jiit-^©7K-^:^isi©x i'tt^accs-^t, » X . ites=tfiiiii 

1^2 1 2 8-C#ai$nA:ffiNlffi^. tgliaiiiffiJEIll@2 1 

2 9~2 1 3 5-rffli-rs. 

[0 0 7 3] taBBfiiffliEil8S2 1 2 9-2 1 3 5K:telf 

•5tlffifii©ffliJ!iffirtS:«, ::^isjo-6©iifi^©fflfc 

*fr.5^»fii4«clllT.5.Ji^iPlfilfC« *[^i]0~6©ll 

M#®iffl-e-tv-eti«cjitfei-s*¥:&ini©x f yttso^ 

^=S:Scffi-r-j.. #ffl3n/c*¥*r6]©x9ytt$g©M 

©aiiE*ff5. tiM{i©ffliE«. immMbxHfmi 

(Sj©x ytS$E©^^ffi*Hii?:J]n®1-S/i:WT**Ai, 

yfli«©^iffi*fffl*i/h3 1» i 

tJ^citJ, |gfil©x•:,':;;*5??^Et■rli-Sci?:;gtt^^■r 

<th. x-^i?©W«ftiCj:0. tBMtt©Si*^l-^*5^^ 
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[0 074] c<D^^icmmmmtEMm 1 29-2 1 
3 5 (ctet>rffliE3nfctiMffi». mm^m(D3. v i/it 

«CCj:OfflE%tf9fflM«t»iE0SS2 15O-2 156 ifl 

K:A:t;$n.5. -tic. y 5 >±©Mfi-^©Sfli:^rfii© 

Xf ytt$S?:. jllK&S2 1 5 7-2 1 63«rfflt,»r> y 
>±©Jim-^©it±K:tlS-r2.(y- 1 )^-f>±© 
jlft-^t©^ffliLTSa-r^, $6«C> (y+l)7 
•<>±©IHi#©SiS:«rio]©xyi?tt$84. !^S2 1 
6 4~2 1 7 0%ffll»-C. M»<ii4gia-r*. y^-fV 
±©ll(i#®Sie*l6jOx i^ltSi . (y + 1 )7 -f > 
±©Jim#©Si:75rifij©x 5- i^tf «K:»-:J(,^r. 
|S]©x -J vmaacii 0 liiESnfctBHffi^r. taWdBIE 
iaSS2 1 5 0-2 1 5 6TliiE-rS. 20 
[0 07 5 ] mmWi'SM^l 1 50-2 1 56 
*tlB9ffl©jiiE«Mrtif»« *¥:m6]x 5;>m$RK: <fc * 

[0076] ^fl[Hl8§2 1 7 1 -Ctt. 7jc^:6'|R]x t^til 

~D re©a/JMl*JfPffiSni>. ta^afilD rOdSS/hlii L/ 

TSffistifcJi^B. ^*i6itt. H6{c^-r:&iSior 
«»:^isjPiL/-co*iffl:^sn,s. JWTi^«tc. 

tBMffiD n©ti#«ffl#*lD]P = 1 . tSMfflD r2©ti^ 
\tmijt^P= 2 . tBMfID r3©ti^»«**|alP = 30 

p = 5 « imm d r6®it^«<i*:^iiii p 

[0077} «tfF«|5ISS2 1 8 3-C«. <®&:5fS]P© 

^ifijtcsa-r^ 1 7 -f >±©«r5iB^®ffl#7?[Sii, 1 

7-f>T©MilS©M*:&|fil4StRL. iiJRSti/cffl 
**lSii ©ffiMtt^i 6fflt P K:ot»-c©iE^*13£% 

|6iP" ii/r*i*!3«:ME§h-cffi:t>§ns. 40 

[0 07 8] TFPX@fflIigS2 17 2«, fflra:^!^] 
P' RAM2 1 7 3-2 1 7 6©r FU;^% 

»fflfS. RAM2 1 7 3{CB(y- l)7-f>±0)Hm 
RAM2 I 7 4«:tty7'f>±©Mfi-^. RAM2 
1 7 5K:tt(y+ 1)7-C>±©M^-^. RAM2 176 
K:«Cy+2)7-f>±©/Sli^3!iiiSti3n-CfeO. M 

^isi p • cc#fi-r s 4 ooiHfli^cT F u ;^ 

•5, r FUX#ffl[Hl»82 1 7 2{CJ;-3r, RAM2 1 7 
3-217 Q1fit;>n■UmtxfcAr>(0]m^\t. 
tV«»S2 17 7-2 18 0-C7^;U*iS»lj<*y2 1 50 
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8 1 <m%<Dmkifim»ibt>^bin,. wmz i s 2r 

[007 9] m 3 ?rfflt»t:ffl *ffffiiaK2 1 8 3 

[008 0] M0K2 1 7 1 3!pP>lti:^)2*aft:Mt:&[S] 
Ptt. lH-rf*'J30 lilH^'=fcy302rji5I3n 
■5. ffffiilKZ 1 7 l*»6ffl*Snfc<«**I^P«P 
(1). 1 Hj<*';3 0 lt?j®il3n/cfflt:^|fijP{3:P 
(0). lHp<*';3 0 2-Ciijg3*T,fcffl#:^|B)P«P 
(- l)t -CRAMS 0 3 {CA^SnS. TFU;^ffm 

IEISS3 0 4-c{j> Mt:^P(0)o:^iniK:^SE-r-5ffira 
iii^©ffll?:^i6]*jiJR-r-5/cJ{)©r F ux^mu-r*. 
•Tfeto^, 06(ctet>r. ss©iiiiigiia3R*sp-c«*:& 

fSlP(0)*!:^|u)4-C*-:>/£:li^. i:^©^^^-^ >±© 

ffiisia^E©fflra*[fiii. T:!^©OT5-<>±©^[aia 
^ J ©fflH:)?iS]3!iisiR § n s ^ 5 <c T F u ;^ *igta 3 n 

-5. RAM3 0 3-Ctt. T FL';^SCffllIi83 0 4r»aj 

§n/cT Fu;^«:fif-5T. <i*::^rsiP(0)©:&(fiiK:SS 

■r-5liKillg©ffl*:^|fiI<!:L-CP 1. P2*5ji!l?Stl 
RAM3 0 3r3lJRSnfc«#*l6lPl. P2tS 

ig1iSiii^©ffl!r:^rfSj p (O ')ktm-fjm\'m^ 3 o 5 
K:A:^?sn. ffl*:jEri6iP(0)©iE^JS=£?f^. 

lfilW5aaK3 0 5-C». Mt:&l6lPC0)tRAM3 0 3 
■CjMiRSnfc^«^*lS]P lS!:>'P2i©iti?«r^f ^. ffl 

t:^l^iIP(0){cs^L.■c> ffl*7^i«iiP 13!p<«*:^[Sip2© 
t,>-fn*>AiS<KU-ci»&«^. ffl!f:»i^P(0)BiEbt,> 

<«#:*i6if5Sii8S3 0 ^ow^^^'^^ix, mWin 

SJRiIffi3 0 6-Ctt. Mia:^|olP' i l/-CiS*53|S]P 

(0)*>:&i^3©i,>-rn*i4Sti;f 

mump' thxmis'^pm^^Wk*i'c»>i>t\.^ 

[008 1 ] ^XK, 0 8 iC^tm^(0 p 3 ^^isb^jag 

^m\<^x^wmm\^^Wimi>. p 3 ?:*»&<!:*© 

IIM-^a-gttBI6©a-g{C. Jlfi^h-n«16© 
k-qfC-a-rS. :^r[SjO©atn, :^|6]l©bi;m. 
5?|ol2©ciI. ^r[6]3©d<!:k. :^|Dl4©etj. 1j 

i^i5©fii. :^8©gih-en-€'njiM#©ffi©ii 

^«r?igtS2 12 1-21 2 7-C#ltiL. i^MflllBlSS 

2 1 2 8-ci8»fii{t-rs. mwmz 1 2 sA^eai:^; 

$*a*^^iffi*rffi. fftb^tlMffiB. :^rffilO-3RCX 

:^(Sl5. 6-Cttl 0 0, *l«]4®^5fOiAj:S. 

[0 08 2]-:^. y^'r>±©Mffi#a-g©7K¥:S" 
|»]©x >'t»$6««mg2 13 6-2 142 T^UIS 
n. Md-ta-e, gliO. IHI-^ f ©i!^ - 1 0 0 i St 
■So (y+ 1 )^-<>±©ll^-^h-n©*¥:&(fi]©x-^ 
ytf««j«fiS2 1 4 3-2 1 4 9-C»Hi3ti, fm^ 

1-n. h-ittO. m^k©*- 1 0 0itt4. 
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[008 3] OT«iffliElilS§2 1 2 9-2 1 3 5tC:|oa> 

r . 0 6 D A:JHi-^o*¥:^cDx v ^:^tt« 

CDM5m*t«i^5Re^)-5. *[°l0'-2. 4. eCCtet^T. 
X2ri;tt«<Z)^^Stfil»0i*0, :&(a)3. 5CCteO> 

r« 1 0 0 iJ^J^o C C'C3}c8?)/c*^)?f^CDX V v*^^ 

(omm.nmw^mm^2 1 2 8*>6ta:^j$n^fflM 
fiiccjin»-rs, :&iPio-2. 4. e^ctec^rtt. yv-i 
yl.(omt^^ (y + 1 )^ >f >±©Jlfi-^fc*¥:?^|S]^c 

[0 08 4} y^-<>±<DS<i#a-gCDSit:^[nIOx 
-:^^:^ttfg^J, 1 5 7-2 1 6 3t?#ffi5n. M 

M-^a-e«0. iSm-^f ^ff^J-1 00<b^cS,.(y 
+ 1 )'7 >f >±©)lM-^h - n ©Sit*fal©x V 
\t. 1 6 4-2 1 TOrgtffl^tl. Mft-^m. 

n. h- j «0. ISft-^k. Ui-lOOtJ&eo 

[008 5] fflMfiiffliEliIK2 1 5 0-2 1 5 6K:*Jli 20 

r . :^f^ 0 - 6 ccjj;; i; fcMm-^(DgiI:&i^©x ^^if ?g 
CDM5JMStffl«:^8i)'So :?Jrnl0. 1. 4«0. *fSj2. 
3. 5. 6»10 0<!:&^, C C'C#8?)/cSit:S'[pJ©x 

vvmio^imm^. mimmM^2 129-2 

1 3 5-cSlESn/cTOfi^e:»n»*r^i. ^fnlO. \\t 
100. 751^2. 6K20 0. :&(ni3. 5(i300. -Jj 
f^4ttOia6. 

[0 0 8 6 ] ^1ffilISS2 1 7 1 tBMfii^iEIiIK2 
1 5 0-2 1 56 r ffilE^ n/ttBMffi D rO- D r6(Dg/h 

mowm^ti^t. ij^Aokmm^rA^oimmi 30 

ti. ffi^^fSjp<hbr4*5tJH;^j$n^o 

[008 7 ]M**I^P«. mWVmi2 18 3rM 

1. 3 0 2r51$i$n5o iH^^yso iriis^n 
itffit^f^tiPco). iHy^u3 0 2ra?i$n/cffl 
^^[^{iP(-i). 3i?i$n3^j:i>fflt:^[^«P(i)i"r 
So cc-c. :3tei?>j:5iuri^-Sp3CDM#:^[^]&i. P 
(0)ccffla'r'5. cto-c. fii*:»i6iPco)«*f^4r4> 

[0 08 8] r Ku:^^ailiK3 04r«. «#*foIP 40 

r \ o:>m'^\^^myiti>rY\y7stmmtii>. tf 

U;^SEfflSIK3 0 4t?»msn/cT FbXCCcl:>}RAM 

3 0 3rt3:, SP^li^qSCOM^T^f^ifflP^iaSr 1 CD 
«#*!pl;05iitR$nSo fflrffl^q5(7)1®t;^lfil^i. ffl 

(!:LTti:^[^^4<i:;^j:S. ^fc-^T. fflt:?^f^i]#'JS[iSS3 0 



cDffit:^f^P(0)t3:lEl/Vi<i:flS3ns« ^<o^m^s 

WT. M:^f^jitRiPiss3 0 6r«. «pa:^foiP' 

[0 08 9] TFUX#ffl[pISS2 1 7 2-Cti. mW^^ 

P* =4^§c:fr. p3^*.c^<hur. :^[Sj4«:^>^>4 

-:>OWm^(0TY\y7.^nmh. r^\y7.U]m^2 
1 7 20C<fc-:>r. RAM2 1 7 3-2 1 7 6*^6.0*1^^111 

'$infcA-oo:>mm^\t. ^in^tim^m^2 1 7 7-2 

1 8 0-C7 V 2 1 8 1 cm'&o:>%m^m 

C:r*to#6n. »[I»S2 1 8 2rJJlW§nT»ffl^-^*s 

[0 09 0] y ^)l^^^^V2l 8 KDO^iU 

m#il2 1 7 7CC0*. ^SS2 1 7 8tC 
0. 5^. m»S2 1 7 9tC0. 5^. 180 

cco^. »i:^f^PK:±T2^'Y> 

177K:-0. 2 1 2i&. ^SS2 1 78K:0. 637 
m»S2 1 7 9 0 . 6 3 7*. *#S2 I 8 0 CC 

-0. 2 1 2?:. €-n-en^t^n«. ffiH::$i^Pic3;x 

^T*>Srra^p3= 1 0 Oi^^jrSo 
[0 09 1 ] m^tCbt. p4*3cJi)So ±iBil5l1ll 
CC. ^0-6(Z)l^fi^©ffl<DtBMffl«r**Sc 

-So b:^^L)^cC:^^6. *f^0-3, 5. 6tCte(.^Tfci. y 

y -t >±(ojmmR:^iy + 1 )^ >±(owm^^\t. 

±s (y+ l)^^>±cb4>«:. mi^lUcs.^:;iy'f)^mit 
6o ^Ofc^. :6'[pJ4C[)tBMffi^*tLrcD^. $>^ma 
liWiMti. CCX\t. al = btbxmiim^ 

mmt. :&rS]0-3. 5. 6{ii 00. :&f^4«-5i 

ftSo m^^X. W»S2 1 5 7-2 1 eSTSit^rSl© 

'>-:^1ff6cD^iffi*ffii*^j?)*<b. :^f^o-2. 4. 6 

«0. :&ffij3. 5»1 OOi^C-S. C©^^3te*tffl** 
¥:^I^CDX i:?tt#BCc J: *:) ffllE 5 n/ctSHfiiCc jngf s 
7?f^0-2. 6^^ 1 0 0. :?^f^3. 5tJ20 0. :^ 
[Dj4«-5i5^cS« :?^foI4«:J*L/t:«. y^>f>±CDK 
fi-f . (y + 1 )^-<>±©JIft#^c*n-etiK:x 5^^;^ 

mubxi.^i>fci^. mmm^cnbx. $>ma 

^es?)6n/ctBB8ffiDra-Dr6tDg/h«i«:Sffi-r5t. tB 

mmBr4f)^m^trj:^, wmm9&2 1 7 i*>6««t* 

[^P<!:L/"C4*5tH:/j^n'5>o ^(OJ^^^fc^mB^. yy 
>f >±cDM{i-^0*¥:/j|^Ra^'SiS:^[^cDx iy^mt 

(y + 1)^ >r >±c[))i(i-^6D^K¥>7i^Ra^Sii::&f^<Dx 
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-Dreis. :^iS]0-2. 6-c«i oo> :^rS]4-c«- 1 

0. *I*I3. 5-Cit2 0 0tt£i>. btcifir>X, fflMfil 
Dr4*5g/hi)S<3. »fB@8S2 1 7 1*»6««*:^P 

[0 092] m^i3}fl\p = Ai^iixm^m-mm^2 1 

imVitiJ:'Hc. RAM3 0 3©TKU;^«r Ku;i< 
#fflliSS3 0 4t'gLai-r.5. RAM3 0 3TB> tSHH 
6i r 2<Dm^l3\^i)mmtli>. fflHSESq 60 
<i*:^In|. liraigSr 2©«t*|6l»p4©<Sa?:m6li 10 

mt^o^m-cw-msH. <!:^e.fe*i^4*s»ai§n^. 

<St:^l«iI*IJ!£ll8S3 0 5-Ctt. ffifflilSq 6. r 2©(1 

^iffliisRp 4©M#:&[n]i-iiuri<»^, 

min. ^-cig*. p4***ii/fc:^i6i4©:^«: 
Sftf SUft^J: 0 p 4 = 0 i iSS, 

C0 09 3} i^i>r, MAim^^x, i&omtwvm^ 

2 1 8 3©<t©iII5lfJK:-3t,>raf«i«:Siig-r*. 04 cc 20 

j&ie^fjs-rs, 04{ctei»-c> 1 Diissd DttiHi 
*«:fflS)4 0 0-casS5iifcA:^«#«. ^^ffirasB 
^©M#*(6)-c* 13 . 1 DjijiS4 0 1 xmm^titcx 

fS©MraiiSR©ffl^*rsit?*s. ttj:t>%. sstcfci,^ 

^^HillR*lp4-C*-5fc*g^. 1D3SSS4 0 
0*^e.ffl*$tv*^#«p4©«t*IfiI-C*'). IDS 30 

Sfc. ji®snja:t»<i-tB. p5offi*:^ini-r* 

0-C)SiSn-5<i#«:Pb. 1 DjffilS4 0 l-CjffilS 

tiimmpctth. m^miwmm4 0 2x{t. m 
ii3ifliPatPbt(Dmfmminiiib. m^mnmm 

m 0 3-CB. «»:&|S|PaiPbi©^*fijPfffi?:»ffl 

ti. mtis\^^mmm4 0 4xit, m9^fmmm9S4 

02. 4 0 3*>6f#6*aS^iffi)i*ffi4#Ml/. i"^e> 
*i©ffi*J**filJ:»}/hSWtiK. «**lSiPb{tEOl> 40 

imx. mmiji^mmimobxit. iEu^m^a 
«*:*nsiPb«r. s»)t?*i«^«. *i6j3 4«iai:*i6j 

[0094] Aiic. m 8 fc^^-rai®© p 3 ^^imm 

*St.»-C. M*SiBliK2 1 8 3©fl6©@8Smfflt»*: 
2(DmmK2 1 7 1 *-C©^)iaKot,»rB. BI3©1« so 
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ti?«llS§2 1 8 3?:m»fc«^i^<|5l«t?*Sfc 
«), CCr«. =SBSL/. «tMllSS2 1 8 3©flk©ia 

^mic-o\,^x(Dfymb< mMti. 
iooQ5]mm*p3<mtmtbx. wmm 

2 1 7 i*>6B, :J^iS]4*sni:t)$ns. 04cctei^r. 
ffiraia^p 3©i«t:^iBi«. 1 DiiiS4 0 0r)BiS 
tiA:{i#Pb(C|g^-r'&. H:^. Mia!13Rp3©liiiSt 

m<Dwmmm p 2 ©m p ate . iiFaii^ p 3 © 

iiiilR®©ffllffliii«p 4©«t:^i^BPc«:tB^-r^. 
?«raiiiSRp2©«t:^i»iiL-c». :^iaj4*i»fflsn. 

li^H^p4{C-:>l,^-Cfeffi**|6)il/r, :^|S]4*Wm 
3ns. Cti6©gtffl#l(aBif«^i*^<!:B±<l5l^t? 

*s. iiiaiii^p3©<«t73i«i)Pb=4. p2©M*:^ 

rSlPa=4. p4©ia*:^|6lPc=4-C*2>/c*. 
>ttfflll!f8402. 4 0 3©lil:^»i*>tC0<t^t2>. 
mif$m^402. 4 0 3<Dm:hitthiC0XS)i,ifi^ 
fflS7Sl6j*J5tia!84 0 4t?tt. iEUl^tflJtStiS. J: 
■oX. JilS*|S]StRIlK4 0 5r«> fflFfl:^r«ilP' it. 

■c:Sia)4*ssiR3n^>. •e©iBm. «raiiSp 3 = 10 
ot^cs. JKT. |p|«K:p4«:-5i,irfcffl$:*nBi©» 

bxim4iimiRsti. -^cM^ti^x. fflra@i5Sp4 
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[0014] 

5 [Embodiments of the Present Invention] A sequential scanning 
conversion method and a sequential scanning converter 
according to the present invention will be described while 
referring to the drawings . 

[0015] 1. Sequential scanning conversion method 
10 Description is made of an embodiment of a sequential scanning 
conversion method according to the present invention will be 
described. 

[0016] Fig. 6 is a diagram showing a two-dimensional image 
displayed on a display in the embodiment of the sequential 

15 scanning conversion method according to the present 
invention and explaining the definition of a vertical 
direction and an oblique direction with an interpolated pixel 
as its center. Description is made of the procedure for 
interpolated pixel generation in the sequential scanning 

20 conversion method according to the present embodiment on the 
basis of the two-dimensional image displayed on the display 
shown in Fig. 6. .Edge information has a two-dimensional 
expanse in the horizontal direction and the vertical 
direction with respect to the two-dimensional image shown in 

25 Fig. 6. With respect to two-dimensional edge information. 
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the edge information in the horizontal direction and the edge 
information in the vertical direction can be respectively 
decomposed into one-dimensional edge information. For 
simplicity of description, therefore, description is herein 

5 made of the definition of one-dimensional edge information. 
Fig. 7 is an explanatory view showing the type of 
one-dimensional edge information in the embodiment of the 
sequential scanning conversion method according to the 
present invention . 

10 [0017] In Fig. 6, let p be an interpolated pixel for obtaining 
a sequential scanning conversion signal, and a to n be 
original pixels obtained by sampling a video signal of 
interlace scanning in a lattice shape. The direction of the 
original pixels d and k existing in a direction perpendicular 

15 to the interpolated pixel £ is defined as a direction 3, and 
the direction of the original pixels e and 2 existing in a 
direction inclined rightward by one pixel is defined as a 
direction 4. Similarly, the direction of the original pixels 
f and i is defined as a direction 5, the direction of the 

20 original pixels £ and h is defined as a direction 6, the 
direction of the original pixels c and 1 is defined as a 
direction 2, the direction of the original pixels b and m is 
defined as a direction 1, and the direction of the original 
pixels a and n is defined as a direction 0. In the following 

25 description, the nearer the direction determined by a set of 
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pixels is to a horizontal direction (that is, a line 
direction), "the steeper the inclination is". 
[0018] In Fig. 7, a, b, and c are pixel values (corresponding 
to luminance values on the display) in the original pixels 
5 sampled in a lattice shape by a dot clock £s (MHz) in the 
horizontal direction and a line clock fh (kHz) in the vertical 
direction. The original pixel a corresponds to a pixel which 
is one dot clock preceding the original pixel b in the 
horizontal direction and is one line preceding the original 

10 pixel b in the vertical direction. The original pixel c 
corresponds to a pixel which is one dot clock succeeding the 
original pixel b in the horizontal direction and is one line 
succeeding the original pixel b in the vertical direction. 
Horizontally leftward edge information Edgel(b) and 

15 vertically upward edge information Edgeu(b) at the original 
pixel b are defined as a difference value between the pixel 
value of the original pixel a and the pixel value of the 
original pixel b. On the other hand, horizontal rightward 
edge information Edger(b) and vertical downward edge 

20 information Edged(b) at the original pixel b are defined as 
a difference value between the pixel value of the original 

pixel b and the pixel value of the original pixel jC_. Further, 
each of the four edge information defined as described above 
is defined as a positive edge when it is positive, is defined 
25 as a negative edge when it is negative, and is defined as a 




2 

the edge information in the horizontal direction and the edge 
information in the vertical direction can be respectively 
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pixels is to a horizontal direction (that is, a line 
direction), "the steeper the inclination is". 
[0018] In Fig. 7, a, b, and c are pixel values (corresponding 
to luminance values on the display) in the original pixels 
5 sampled in a lattice shape by a dot clock fs (MHz) in the 
horizontal direction and a line clock fh (kHz) in the vertical 
direction. The original pixel a corresponds to a pixel which 
is one dot clock preceding the original pixel b in the 
horizontal direction and is one line preceding the. original 

10 pixel b in the vertical direction. The original pixel c 
corresponds to a pixel which is one dot clock succeeding the 
original pixel b in the horizontal direction and is one line 
succeeding the original pixel b in the vertical direction. 
Horizontally leftward edge information Edgel(b) and 

15 vertically upward edge information Edgeu(b) at the original 
pixel b are defined as a difference value between the pixel 
value of the original pixel a and the pixel value of the 
original pixel b. On the other hand, horizontal rightward 
edge information Edger(b) and vertical downward edge 

20 information Edged(b) at the original pixel b are defined as 
a difference value between the pixel value of the original 

pixel b and the pixel value of the original pixel c_. Further, 
each of the four edge information defined as described above 
is defined as a positive edge when it is positive, is defined 
25 as a negative edge when it is negative, and is defined as a 
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zero edge when it is zero. In the positive edge and the 
negative edge, the larger the absolute value of each of the 
edge information is, the higher the slope of the edge become, 
and the smaller the absolute value of the edge information 

5 is, the lower the slope of the edge becomes. That is, the 
fact that the slope of the edge is high means that the image 
has a steep edge, and the fact that the slope of the edge is 
low means that the image has a gentle edge. As described 
above, the edge information is a vector value having 

10 magnitude and directionality. 

[0019] Fig. 8 is an explanatory view showing the procedure 
for interpolated pixel generation for an oblique edge in the 
embodiment of the sequential scanning conversion method 
according to the present invention. In Fig. 8, a to t denote 

15 original pixels obtained by sampling a video signal of 

interlace scanning in a lattice shape, and pO to p9 denote 
interpolated pixels on an interpolation line generated in 
order to obtain a video signal of sequential scanning. It 
is herein assumed that the pixel values of the original pixels 

20 (corresponding to the luminance values on the display) 

satisfies a = b = c = d = e= 100, f = g = h = i = j = 0, k 
= 1 = m = 100, and. n = o = p = q = r = s = t = 0. An image 
shown in Fig* 8 is an oblique edge with a slope of (f - n) 
(hereinafter referred to as an (f - n) edge). An area on the 

25 upper left side of the (f - n) edge is white, and an area on 
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the lower right side thereof is black. 
[0020] Although interpolated pixels pO to p9 are 
sequentially generated with respect to such an image, the 
procedure for generation is carried out in the following 
5 steps. 

[0021] Step 1 

A total of seven directions 0 to 6 are taken as candidates 
for inclination. 
[0022] Step 2 

10 A difference absolute value between a set of original pixels 
existing in each of the directions of the seven candidates 
for inclination specified in the step 1 (hereinafter referred 
to as an original pixel difference absolute value) is found. 
[0023] Step 3 

15 Edge information is found with respect to the original pixels 
between which the difference absolute value is found. As the 
edge information, a difference value from the original pixel 
in the preceding clock and a difference value from the 
original pixel in the succeeding clock are found in the 

20 horizontal direction, and a difference value from the 

original pixel in the preceding line and a difference value 
from the original pixel in the succeeding line are found in 
the vertical direction. 
[0024] Step 4 

25 The original pixel difference absolute value found in the 
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step 2 is corrected on the basis of the edge information found 
in the step 3. A difference absolute value between the edge 
information in the horizontal direction or the vertical 
direction in the set of original pixels existing in each of 

5 the directions of the seven candidates for inclination 
specified in the step 1 (hereinafter referred to as an edge 
information difference absolute value) is found. In the 
original pixels in the direction of an oblique edge, not only 
the pixel values of the original pixels but also the edge 

10 information are similar to one another. Further, in the 
similarity of the edge information, when the presence or 
absence of edges is considered, the edge information in a case 
where there are edges should be higher in similarity, that 
is, correlation. Further, if the edges are also similar in 

15 directionality, the correlation should be further made 

higher. From such reasons, in a case where there are edges 
and the edges are also similar in directionality, the edge 
information of the original pixels between which the edge 
information difference absolute value is found are positive 

20 edges or negative edges, as shown in Fig 7, the edge 

information difference absolute value is subjected to such 
correction as to subtract a certain value Of therefrom. On 
the other hand, in a case where there are no edges, that is, 
in the case of a zero edge shown in Fig. 7, the edge 

25 information difference absolute value is not subjected to 
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correction. The edge information difference absolute value 
which has been subjected to correction is hereinafter 
referred to as a corrected edge information difference 
absolute value. The corrected edge information difference 

5 absolute value found in the foregoing manner is added to the 
original pixel difference absolute value found in the step 
2. The original pixel difference absolute value corrected 
by the edge information is hereinafter referred to as an edge 
information corrected original pixel difference absolute 

10 value . 

[0025] Step 5 

The set of original pixels in which the edge information 
corrected original pixel difference absolute value found in 
the step 4 is the minimum is evaluated as a set of original 

15 pixels having the highest correlation. When the number of 
sets of original pixels in which the edge information 
corrected original pixel difference absolute value is the 
minimum is not specified as one, the set of original pixels 
in the direction 3 is employed. 

2D [0026] Step 6 

The inclination direction of the set of original pixels 
detected in the step 5 is evaluated. When an interpolated 
pixel is generated using an inclination direction 
erroneously detected, an image is broken, thereby greatly 

25 degrading the image quality thereof. In order to prevent the 
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degradation, the inclination directions are evaluated, and 
the inclination direction erroneously detected is 
eliminated. There are two methods of evaluating the 
inclination direction . 
5 [0027] The first method is a method of evaluating a 

correlation between the detected inclination direction and 
an inclination direction at interpolated pixels on upper and 
lower interpolation lines with an interpolation line 
positioned in the detected inclination direction interposed 

10 therebetween. Fig. 11 is an explanatory view showing the 
evaluation of an inclination direction in the embodiment of 
the sequential scanning conversion method according to the 
present invention. When an oblique edge or an oblique line 
exists within an image, as shown in Fig. 11, the inclination 

15 directions in the oblique line or the oblique edge should be 
similar. When the detected inclination direction is on the 
oblique line or the oblique edge, a correlation should be high 
in the inclination direction. This makes it possible to judge 
whether the detected inclination direction is right or wrong 

20 by evaluating the correlation in the inclination direction. 
In the method, when the detected inclination direction shown 
in Fig. 6 is the direction 0, respective correlations between 
the detected inclination direction and the inclination 
directions at interpolated pixels A and N are evaluated. 

25 Similarly, correlations from the respective inclination 
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directions at interpolated pixels B and M in the direction 
1, correlations from the respective inclination directions 
at interpolated pixels C and L in the direction 2, 
correlations from the respective inclination directions at 
5 interpolated pixels D and K in the direction 3, correlations 
from the respective inclination directions at interpolated 
pixels E and J in the direction 4, correlations from the 
respective inclination directions at interpolated pixels F 
and I in the direction 5, and correlations from the respective 

10 inclination directions at interpolated pixels G and H in the 
direction 6 are evaluated. In evaluating the correlation, 
a difference absolute value is found between the inclination 
directions. When the difference absolute value is larger 
than a certain value, the possibility that the detected 

15 inclination direction is wrong is high, thereby correcting 
the inclination direction to the direction 3. In the other 
case, the inclination direction is not corrected. 
[0028] The second method is a method of evaluating a 
correlation between the detected inclination direction and 

20 an inclination direction existing in the horizontal 

direction. In the horizontal direction, the inclination 
direction has a certain degree of continuity, so that the 
inclination direction is not rapidly changed. This makes it 
possible to judge whether the detected inclination direction 

25 is right or wrong by evaluating the correlation from the 




10 



inclination direction in the horizontal direction. The 
method is as follows. First, a difference absolute value 
between the detected inclination direction and each of 
inclination directions preceding and succeeding the 

5 inclination direction in the horizontal direction is 

calculated. When the difference absolute value is larger 
than a certain value, the possibility that the detected 
inclination direction is wrong is high, thereby correcting 
the inclination direction to the direction 3. In the other 

10 case, the inclination direction is not corrected. Although 
the inclination direction is evaluated using any one of the 
foregoing three methods, the inclination direction may be 
evaluated by combining the three methods . 
[0029] Step 7 

15 The pixel values of the original pixels existing in the 
inclination direction found in the step 6 are averaged, and 
an obtained average is taken as the pixel value of an 
interpolated pixel. 

[0030] Although the pixel values of interpolated pixels pO 
20 to p9 are found in the following manner in accordance with 
the foregoing procedure in the steps 1 to 7, the procedure 
for detecting the inclination direction at the interpolated 
pixel p3 will be previously described in detail while 
referring to Fig. 8. First, a total of seven directions 0 
25 to 6 are taken as candidates for inclination directions. Sets 
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of original pixels in the seven candidates for inclination 
directions are a and 3 in the direction 0, b and £ in the 
direction 1, c and o in the direction 2, d and n in the 
direction 3, e and m in the direction 4, f and 1 in the 

5 direction 5, and £ and k in the direction 6 . When the original 
pixel difference absolute value is found in each of the sets 
of original pixels in the seven candidates for inclination 
directions, it becomes 100 in the directions 0 to 3, 5, and 
6 , and zero in the direction 4 . The edge information at the 

10 original pixels a to 3 and k to 2 are found. With respect 
to the original pixels a to c, k, £, and g, the difference 
value is zero in all the horizontally leftward direction, the 
horizontally rightward direction, the vertically upward 
direction, and the vertically downward direction. With 

15 respect to the original pixels d and 1, the difference value 
is zero in all the horizontally leftward direction, the 
horizontally rightward direction, and the vertically upward 
direction, and - 100 in only the vertically downward 
direction. With respect to the original pixels e and m, the 

20 difference value is zero in both the horizontally leftward 
direction and the vertically upward direction, and - 100 in 
both the horizontally rightward direction and the vertically 
downward direction. With respect to the original pixel f , 
the difference value is zero in both the horizontally 

25 rightward direction and the vertically downward direction. 
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and 100 in both the horizontally leftward direction and the 
vertically upward direction. With respect to the original 
pixels £ and o, the difference value is zero in all the 
horizontally leftward direction, the horizontally rightward 
5 direction, and the vertically downward direction, and - 100 
in the vertically upward direction. 

[0031] The edge information difference absolute value is 
found in each of the sets of original pixels in the seven 
candidates for inclination directions. With respect to the 

10 directions 0, 1, and 4, it becomes zero in all the 

horizontally leftward direction, the horizontally rightward 
direction, the vertically upward direction, and the 
vertically downward direction. With respect to the 
directions 2 and 6, it becomes zero in all the horizontally 

15 leftward direction, the horizontally rightward direction, 
and the vertically downward direction, and 100 in the 
vertically upward direction. With respect to the directions 
3 and 5, it becomes zero in only the horizontally rightward 
direction, and 100 in all the horizontally leftward 

20 direction, the vertically upward direction, and the 
vertically downward direction. The edge information 
difference absolute values are respectively added to the 
original pixel difference absolute values in the seven 
candidates for inclination directions. With respect to the 

25 directions 0 and 1, the original pixel difference absolute 
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value remains 100. With respect to the directions 2 and 6, 
the edge information difference absolute value in the 
vertically upward direction is added to the original pixel 
difference absolute value, to become 200. With respect to 
5 the directions 3 and 5, the edge information difference 
absolute values in all of the horizontally leftward 
direction, the vertically upward direction, and the 
vertically downward direction are added to the original pixel 
difference absolute value, to become 400. With respect to 

10 the direction 4, the original pixel difference absolute value 
remains zero. When the direction 4 is paid attention to, the 
original pixels e and m in the direction 4 are similar in edge 
information in the horizontally rightward direction and the 
vertically downward direction. Therefore, with respect to 

15 the direction 4, a certain value (x is subtracted from the 
edge information difference absolute value. Here, let (X ~ 
10. However, the value of a may be any number, provided that 
it is a positive number. The two edge information in the 
horizontally rightward direction and the vertically downward 

20 direction are similar, so that 10 X 2 = 20 is subtracted from 
the edge information difference absolute value. With respect 
to the direction 4., the original pixel difference absolute 
value becomes • 20. From the foregoing, the minimum of the 
difference absolute values thus corrected by the corrected 

25 edge information is the set of the original pixel e and the 
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original pixel m in the direction 4. Consequently, the 
direction 4 is detected as the inclination direction at the 
interpolated pixel p3. 

[0032] The inclination directions at the interpolated pixels 

5 p4 and p5 will be generated in the same procedure. As to the 
detection of the inclination direction at the interpolated 
pixel p4, the sets of original pixels in the seven candidates 
for inclination directions are b and r in the direction 0, 
c and q in the direction 1, d and £ in the direction 2, e and 

10 o in the direction 3, f and n in the direction 4, £ and m in 
the direction 5, and h and 1 in the direction 6. When each 
of the original pixel difference absolute values in the seven 
candidates for inclination directions is found, it becomes 
100 in the directions 0 to 3, 5, and 6, and zero in only the 

15 direction 4. When the original pixel difference absolute 
value is corrected by the edge information difference 
absolute value, the corrected original pixel difference 
absolute value becomes 100 in the directions 0 and 1, 200 in 
the direction 2, 400 in the direction 3, 0 in the direction 

20 4, 400 in the direction 5, and 200 in the direction 6. The 
original pixels f and n in the direction 4 are similar in edge 
information in the horizontally leftward direction and the 
vertically upward direction. Therefore, with respect to each 
of the directions, QJ = 10 is subtracted from the edge 

25 information difference absolute value. Consequently, the 
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original pixel difference absolute value becomes - 20 in the 
direction 4. From the foregoing, the set of the original 
pixel f and the original pixel n in the direction 4 is 
employed, and the direction 4 is detected as the inclination 

5 direction at the interpolated pixel p4 . 

[0033] As to the detection of the inclination direction at 
the interpolated pixel p5, the original pixel difference 
absolute value corrected, including the similarity of the 
edge information, becomes 100 in the direction 0, 20 in the 

10 directions 1, 3, 5, and 6, and - 10 in the direction 4, From 
the foregoing, the set of the original pixel £ and the 
original pixel o in the direction 4 is employed, and the 
direction 4 is detected as the inclination direction at the 
interpolated pixel p5. The inclination directions at the 

15 other interpolated pixels pO to p2 and p6 to p9 are detected. 
The direction 3 is detected at the interpolated pixels pO and 
p7 to p9 , and the direction 4 is detected at the interpolated 
pixels pi, p2, and p6 . 

[0034] The inclination directions detected in the foregoing 
20 manner are evaluated- The procedure for evaluation at the 
interpolated pixels p4 and p5 will be described in detail 
while referring to. Fig. 8. The procedure for evaluation in 
the first method will be described. The inclination 
direction detected at the interpolated pixel p4 is the 
25 direction 4. Interpolated pixels in the direction 4 existing 
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on interpolation lines above and below the interpolated pixel 
p4 are interpolated pixels q6 and r2. The inclination 
direction at the interpolated pixel q6 is the direction 4 . 
The inclination direction at the interpolated pixel r2 is 

5 also the direction 4. A numeral indicating an interpolated 
pixel is, assuming that in the direction A, "4" is an 
inclination direction detected at an interpolated pixel, "4" 
at the interpolated pixel p4 and also "4" at the interpolated 
pixels q6 and r2 . In order to see correlations between the 

10 inclination direction at the interpolated pixel p4 and the 
inclination directions at the interpolated pixels q6 and r2, 
a difference absolute value is calculated for each of the 
correlations. The difference absolute value between the 
inclination direction at the interpolated pixel p4 and the 

15 inclination direction at the interpolated pixel q6 becomes 
zero. Further, the difference absolute value between the 
inclination direction at the interpolated pixel p4 and the 
inclination direction at the interpolated pixel r2 is also 
zero. From the foregoing, it can be said that both the 

20 respective correlations between the inclination direction at 
the interpolated pixel p4 and the inclination directions at 
the interpolated paxels q6 and r2 are high. Since both the 
respective correlations between the inclination direction at 
the interpolated pixel p4 and the inclination directions at 

25 the interpolated pixels q6 and r2 are high, it is judged that 
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the inclination direction at the interpolated pixel p4 is 
right, thereby making no correction. With respect to the 
interpolated pixel p5, the inclination directions at the 
interpolated pixels q7 and r3 are referred to. Since both 
5 the inclination direction at the interpolation p5 and the 
inclination directions at the interpolated pixels q? and r3 
are the direction 4, so that it is judged that the respective 
collations therebetween are high. Consequently, it is judged 
that the inclination direction at the interpolated pixel p5 

10 is right, thereby making no correction. 

[0035] The inclination directions at the interpolated pixels 
pO to p3 and p6 to p9 are also evaluated in the same procedure. 
The inclination direction at each of the interpolated pixels 
pO, p6, and p7 has a high correlation with the inclination 

15 direction at one of interpolated pixels existing on 

interpolation lines above-and below the interpolated pixel, 
while not having a so high correlation with the inclination 
direction at the other interpolated pixel. Even in such a 
case, it is judged that the inclination direction at each of^ 

20 the interpolated pixels is right because it has a high 
correlation with the inclination direction at one of the 
interpolated pixels, thereby making no correction. 
Consequently, it is judged that the inclination directions 
at the interpolated pixels pO to p3 and p6 to p9 are all right, 

25 thereby making no correction. 
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1 0036 ] The procedure for evaluation in the second method will 
be described. The inclination direction at the interpolated 
pixel p4 is the direction 4. The inclination direction at 
the interpolated pixel p3 positioned on the left side in the 
5 horizontal direction of the interpolated pixel p4 (in the 
preceding clock) is also the direction 4. Further, the 
inclination direction at the interpolated pixel p5 
positioned on the*Tight side in the horizontal direction of 
the interpolated pixel p4 (in the succeeding clock) is also 

10 the direction 4, In order to see respective correlations 
between the inclination direction at the interpolated pixel 
p4 and the inclination directions at the interpolated pixel 
p3 and p5, if the difference absolute values therebetween are 
calculated, they respectively become zero. That is, with 

15 respect of the Inclination directions, it can be said that 
the correlations are high in the horizontal direction. Since 
the correlations are high in the horizontal direction, it is 
judged that the inclination direction at the interpolated 
pixel p4 is right, thereby making no correction. 

20 [0037] With respect to the interpolated pixel p5, the 

inclination direction at the interpolated pixel p5 and the 
inclination directions at the interpolated pixels p4 and p6 
are also the same. Accordingly, it is judged that the 
inclination direction at the interpolated pixel p5 is also 

25 right, thereby making no correction. 
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[0038] The inclination directions at the interpolated pixels 
pO to p3 and p6 to p9 are also evaluated in the same procedure . 
The inclination direction at each of the interpolated pixels 
pi and p7 has a high correlation with the inclination 
5 direction at one of interpolated pixels existing on 

interpolation lines above and below the interpolated pixel, 
while not having a so high correlation with the inclination 
direction at the other interpolated pixel. Even in such a 
case, however, it is judged that the inclination direction 

10 at each of the interpolated pixels is right if it has a high 
correlation with the inclination direction at one of the 
interpolated pixels, thereby making no correction. 
Consequently, it is judged that the inclination directions 
at the interpolated pixels pi and p7 are right, thereby making 

15 no correction. Therefore, it is judged that the inclination 
directions at the interpolated pixels pO to p3 and p6 to p9 
are all right, thereby making no correction. 
[0039] Although the inclination directions are evaluated 
using either the first method or the second method, the 

20 inclination directions may be evaluated by combining the 
first method and the second method. Although in the foregoing 
description, the evaluation and judgment criteria of the 
inclination directions are made low in the first method and 
the second method, they may be strictly set. Even if the 

25 criteria are made strict, the inclination direction of an 




20 

oblique edge is not lost. 

[0040] When the pixel values of the interpolated pixels pO 
to p9 are calculated using the inclination directions found 
in the foregoing manner, the pixel values of the interpolated 
5 pixels pO to p3 become 100, and the pixel values of the 
interpolated pixels p4 to p9 become zero, so that an (f - n) 
edge is completely interpolated. 

[0041] Fig. 9 is an explanatory view showing the procedure 
for generating interpolated pixels corresponding to an 

10 oblique line in the embodiment of the sequential scanning 
conversion method according to the present invention. As in 
an image shown in Fig. 9, interpolated pixels pO to p9 in the 
case of an oblique line A are found. The procedure for 
generating the interpolated pixels p3 to p6 will be first 

15 described. With respect to the interpolated pixel p3, the 
original pixel difference absolute value becomes zero in the 
directions 0, 1, and 4, and 100 in the directions 2, 3, 5, 
and 6. Consider a case where the original pixel difference 
absolute value is subjected to correction based on edge 

20 information. In this case, with respect to the direction 0, 
100 is added to the original pixel difference absolute value, 
to become 100 because the original pixel a is a zero edge shown 
in Fig. 7 in both the horizontal direction and the vertical 
direction, while a positive edge shown in Fig. 7 exists in 

25 the vertically upward direction at the original pixel 3. With 
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respect to the direction 1, 200 is added to the original pixel 
difference absolute value, to become 200 because the original 
pixel b is a zero edge in both the horizontal direction and 
the vertical direction, while a positive edge exists in both 
5 the vertically upward direction and the horizontally 

leftward direction at the original pixel With respect to 
the direction 2, 300 is added to the original pixel difference 
absolute value, to become 400 because the original pixel c 
is a zero edge in both the horizontal direction and the 

10 vertical direction, while a positive edge exists in all the 
vertically upward direction, the vertically downward 
direction, and the horizontally rightward direction at the 
original pixel o. With respect to the direction 3, 400 is 
added to the original pixel difference absolute value, to 

15 become 500 because a negative edge exists in only the 

vertically downward direction at the original pixel d, while 
a negative edge exists in both the vertically upward 
direction and the horizontally leftward direction and a 
positive edge exists in the vertically downward direction at 

20 the original pixel n. With respect to the direction 4, the 
original pixel difference absolute value remains zero 
because a negative edge exists in both the vertically 
downward direction and the horizontally rightward direction 
at the original pixel e, and a negative edge also exists in 

25 both the vertically downward direction and the horizontally 
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rightward direction at the original pixel m. With respect 
to the direction 5, 400 is added to the original pixel 
difference absolute value, to become 500 because a negative 
edge exists in both the vertically upward direction and the 
5 horizontally leftward direction and a positive edge exists 
in the vertically downward direction at the original pixel 
f , while a negative edge exists in only the vertically 
downward direction at the original pixel 1. With respect to 
the direction 6, 300 is added to the original pixel difference 

10 absolute value, to become 400 because a negative edge exists 
in the vertically upward direction at the original pixel £, 
while the original pixel k is a zero edge in both the vertical 
direction and the horizontal direction. Further, with 
respect to the direction 4, 10 is subtracted from the original 

15 pixel difference absolute value because negative edges exist 
in both the vertically downward direction and the 
horizontally rightward direction, respectively, at the 
original pixel e and the original pixel m, which are similar. 
Subtraction is performed in each of the vertically downward 

20 direction and the horizontally rightward direction. In the 
direction 4, 20 is subtracted from the original pixel 
difference absolute value, to become - 20. From the 
foregoing, the direction 4 is detected as the inclination 
direction at the interpolated pixel p3 . 

25 [0042] With respect to the interpolated pixel p4, the 
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original pixel difference absolute value becomes zero in the 
directions 0 to 2, 4, and 6, and 100 in the directions 3 and 
5. The original pixel difference absolute value is subjected 
to correction based on edge information. With respect to the 

5 direction 0, the original pixel difference absolute value 
remains zero. With respect to the direction 1, 100 is added 
to the original pixel difference absolute value, to become 
100 because the original pixel c is a zero edge in both the 
horizontal direction and the vertical direction, while a 

10 positive edge exists in the vertically upward direction at 
the original pixel 3. With respect to the direction 2, 300 
is added to the original pixel difference absolute value, to 
become 300 because a negative edge exists in only the 
vertically downward direction at the original pixel d, while 

15 a positive edge exists in both the vertically upward 

direction and the horizontally leftward direction at the 
original pixel £. With respect to the direction 3, 500 is 
added to the original pixel difference absolute value, to 
become 600 because a negative edge exists in both the 

20 vertically downward direction and the horizontally rightward 
direction at the original pixel e, and a positive edge exists 
in all the vertically upward direction, the vertically 
downward direction, and the horizontally rightward direction 
at the original pixel o. With respect to the direction 4, 

25 a negative edge exists in both the vertically upward 
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direction and the horizontally leftward direction and a 
positive edge exists in the vertically downward direction at 
the original pixel f , while a negative edge exists in both 
the vertically upward direction and the horizontally 

5 leftward direction and a positive edge exists in the 

vertically downward direction at the original pixel n. Since 
the original pixel f and the original pixel n are similar in 
edge information in all the vertically upward direction, the 
vertically downward direction, and the horizontally leftward 

10 direction, 30 is subtracted from the original pixel 

difference absolute value. As a result, the original pixel 
difference absolute value becomes - 30 with respect to the 
direction 4. With respect to the direction 5, 500 is added 
to the original pixel difference absolute value, to become 

15 600 because a negative edge exists in the vertically upward 
direction and a positive edge exists in both the vertically 
downward direction and the horizontally rightward direction 
at the original pixel g, while a negative edge exists in both 
the vertically downward direction and the horizontally 

20 rightward direction at the original pixel m. With respect 
to the direction 6, 300 is added to the original pixel 
difference absolut.e value, to become 300 because a positive 
edge exists in both the vertically upward direction and the 
horizontally leftward direction at the original pixel h, 

25 while a negative edge exists in the vertically downward 
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direction at the original pixel 1. From the foregoing, the 
direction 4 is detected as the inclination direction at the 
interpolated pixel p4 . 

[0043] With respect to the interpolated pixel p5, the edge 
S information corrected original pixel difference absolute 
value becomes 0 in the direction 0, 100 in the direction 1, 
300 in the direction 2, 600 in the direction 3, - 30 in the 
direction 4, 600 in the direction 5, and 300 in the direction 
6. From the foregoing, the direction 4 is detected as the 

10 inclination direction at the interpolated pixel p5- 

[0044] With respect to the interpolated pixel p6, the edge 
information corrected original pixel difference absolute 
value becomes 100 in the direction 0, 200 in the direction 
1, 400 in the direction 2, 500 in the direction 3, *- 2 in the 

15 direction 4, 500 in the direction 5, and 400 in the direction 
6. From the foregoing, the direction 4 is detected as the 
inclination direction at the interpolated pixel p6 • 
[0045] The inclination directions at the other interpolated 
pixels pO to p2 and p7 to p9 are also detected in the same 

20 procedure. The direction 3 is detected as the inclination 
directions at the interpolated pixels pO and p9 , and the 
direction 4 is detected as the inclination directions at the 
interpolated pixels pi, p2, p7, and P8. 

[0046] The inclination directions at the interpolated pixels 
25 are evaluated using the first method. In the inclination 
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direction at the interpolated pixel p4, the inclination 
directions at the interpolated pixels q6 and r3 existing in 
the inclination direction are referred to. The inclination 
direction at the interpolated pixel p4 and the inclination 
5 directions at the interpolated pixels q6 and r3 have a high 
correlation because the difference absolute value 
therebetween is calculated to become zero. Accordingly, it 
is judged that the inclination direction at the interpolated 
pixel p4 is right, thereby making no correction of the 

10 inclination direction. 

[0047] When the inclination directions at the interpolated 
pixels pO to p3 and p5 to p9 are evaluated in the same 
procedure, it is judged that all the inclination directions 
are right, thereby making no correction of the inclination 

15 directions. 

[0048] The inclination directions at the interpolated pixels 
are evaluated using the second method. The inclination 
direction at the interpolated pixel p4 is the direction 4. 
The inclination direction at the interpolated pixel 5 

20 positioned on the left side in the horizontal direction of 
the interpolated pixel p4 is also the direction 4. Further, 
the inclination direction at the interpolated pixel p5 
positioned on the right side in the horizontal direction of 
the interpolated pixel p4 (in the succeeding clock) is also 

25 the direction 4. When the difference absolute values are 
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calculated in order to see respective correlations between 
the inclination direction at the interpolated pixel p4 and 
the inclination directions at the interpolated pixels p3 and 
p5, they become zero, so that the correlations are high. 
5 Accordingly, it is judged that the inclination direction at 
the interpolated pixel p4 is right, thereby making no 
correction of the inclination direction. 

[0049] When the inclination directions at the interpolated 
pixels pO to p3 and p5 to p9 are evaluated in the same 
10 procedure, it is judged that all the inclination directions 
are right, thereby making no correction of the Inclination 
directions . 

[0050] Interpolated pixels are generated using the 
inclination directions evaluated and corrected using the 

15 first method and the second method. Even if the inclination 
directions evaluated and corrected by either of the first 
method and the second method, the pixel values of the 
interpolated pixels pO to p3 and p6 to p9 become zero, and 
the pixel values of the interpolated pixels p4 and p5 become 

20 100. 

[0051] The oblique line A is completely interpolated in the 
foregoing manner. . 

[0052] Fig. 10 is an explanatory view showing the procedure 
for generating interpolated pixels corresponding to another 
25 oblique line in the embodiment of the sequential scanning 
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conversion method according to the present invention, where 
interpolated pixels pO to p9 in the case of an oblique line 
B with a steeper slope than the oblique line A shown in Fig. 
9 are found, as in an image shown in Fig. 10. 
5 [0053] The procedure for generating the interpolated pixels 
p3 to p6 will be first described. 

[0054] With respect to the interpolated pixel p3 , the 
original pixel difference absolute value becomes 0 in the 
directions 0 to 2, and 5, and 100 in the directions 3, 4, and 

10 6. The original pixel difference absolute value is subjected 
to correction based on edge information. With respect to the 
direction 0, 100 is added to the original pixel difference 
absolute value, to become 100 because the original pixel a 
is an zero edge in both the vertical direction and the 

15 horizontal direction, while a positive edge exists in the 
vertically upward direction at the original pixel 3. With 
respect to the direction 1, the original pixel difference 
absolute value remains zero because both the original pixel 
b and the original pixel £ are a zero edge in both the vertical 

20 direction and the horizontal direction. With respect to the 
direction 2, 200 is added to the original pixel difference 
absolute value, to. become 200 because a negative edge exists 
in the vertically downward direction at the original pixel 
c, while a positive edge exists in the horizontally leftward 

25 direction at the original pixel o. With respect to the 
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direction 3, 400 is added to the original pixel difference 
absolute value, to become. SO.p bjecause a negative edge exists 
in the vertically downward direction at the original pixel 
d, while a negative edge exists in the vertically upward 
5 direction and a positive edge exists in both the vertically 
downward direction and the horizontally rightward direction 
at the original pixel n. With respect to the direction 4, 
the original pixel e is a zero edge, while a negative edge 
exist in both the vertically upward direction and the 

10 horizontally leftward direction and a positive edge exists 
in the vertically downward direction at the original pixel 
With respect to the direction 5, a negative edge exists 
in the horizontally rightward direction at the original pixel 
f , while a negative edge also exists in the horizontally 

15 rightward direction at the original pixel 1. Since the 
original pixel f and the original pixel 1 are similar in edge 
information in the horizontally rightward direction, 10 is 
subtracted from the original pixel difference absolute 
value. As a result, the original pixel difference absolute 

20 value becomes - 10 with respect to the direction 5. With 
respect to the direction 6, 300 is added to the original pixel 
difference absolute value, to become 400 because a negative 
edge exists in the vertically upward direction and the 
horizontally leftward direction and a positive edge exists 

25 in the vertically downward direction at the original pixel 
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£, while the original pixel k is a zero edge in both the 
vertical direction and the horizontal direction. From the 
foregoing, the direction 5 is detected as the inclination 
direction at the interpolated pixel p3. 
5 [00551 With respect to the interpolated pixel p4, the 
original pixel difference absolute value becomes zero in the 
directions 0 to 3 and 5, and 100 in the directions 4 and 6. 
The original pixel difference absolute value is subjected to 
correction based on edge information. With respect to the 

10 direction 0, 100 is added to the original pixel difference 
absolute value, to become 100 because the original pixel b 
is an zero edge in both the horizontal direction and the 
vertical direction, while a positive edge exists in the 
vertically upward direction at the original pixel r. With 

15 respect to the direction 1, 200 is added to the original pixel 
difference absolute value, to become 200 because a negative 
edge exists in the vertically downward direction at the 
original pixel c, while a positive edge exists in the 
vertically upward direction at the original pixel 3. With 

20 respect to the direction 2, 100 is added to the original pixel 
difference absolute value, to become 100 because a negative 
edge exists in the vertically downward direction at the 
original pixel d, while the original pixel p is a zero edge 
in both the vertical direction and the horizontal direction. 

25 With respect to the direction 3, 100 is added to the original 
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pixel difference absolute value, to become 100 because the 
original edge e is a zero edge in both the vertical direction 
and the horizontal direction, while a positive edge exists 
in the horizontally leftward direction at the original pixel 
5 o. With respect to the direction 4, 400 is added to the 
original pixel difference absolute value, to become 500 
because a negative edge exists in the horizontally rightward 
direction at the original pixel f , while a negative edge 
exists in the vertically upward direction and a positive edge 

10 exists in both the vertically downward direction and the 
horizontally rightward direction at the original pixel n. 
With respect to the direction 5, 30 is subtracted from the 
original pixel difference absolute value, to become - 30 
because a negative edge exists in both the vertically upward 

15 direction and the horizontally leftward direction and a 
positive edge exists in the vertically downward direction at 
the original pixel £, while the same edges exist at the 
original pixel m. With respect to the direction 6, 300 is 
added to the original pixel difference absolute value, to 

20 become 400 because a negative edge exists in the vertically 
upward direction and a positive edge exists in both the 
vertically downward direction and the horizontally rightward 
direction at the original pixel h and a negative edge exists 
in the horizontally rightward direction at the original pixel 

25 1. As the inclination direction at the interpolated pixel 
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p4, the direction 5 is detected. 

[0056] With respect to the interpolated pixel p5, the edge 
information corrected original pixel difference absolute 
value becomes 100 in the direction 0, 200 in the direction 
5 1, 100 in the direction 2, 100 in the direction 3, 500 in the 
direction 4, - 30 in the direction 5, and 500 in the direction 
6. From the foregoing, the direction 5 is detected as the 
inclination direction at the interpolated pixel p5. 
[0057] With respect to the interpolated pixel p6, the edge 

10 information corrected original pixel difference absolute 
value becomes 100 in the direction 0, 0 in the direction 1, 
200 in the direction 2, 500 in the direction 3, 300 in the 
direction 4, - 10 in the direction 5, and 300 in the direction 
6. The direction 5 is detected as the inclination direction 

15 at the interpolated pixel p6. 

[0058] The inclination directions at the other interpolated 
pixels pO to p2 and p7 to p9 are detected in the same 
procedure. The direction 3 is detected as the inclination 
directions at the interpolated pixels pO and p9 , and the 

20 direction 5 is detected as the inclination directions at the 
interpolated pixels pi, p2, p7, and p8. 

[0059] The inclination directions detected in the foregoing 
manner are evaluated using the first method and the second 
method. 

25 [0060] The inclination directions at the interpolated pixels 
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are evaluated using the first method. In the inclination 
direction at the interpolated pixel p4, the inclination 
directions at the interpolated pixels q8 and rO existing in 
the inclination direction are referred to. The inclination 
5 direction at the interpolated pixel p4 and the inclination 
directions at the interpolated pixels q6 and r3 have a high 
correlation because the difference absolute value 
therebetween is calculated to become zero. Accordingly, it 
is judged that the inclination direction at the interpolated 
10 pixel p4 is right, thereby making no correction of the 
inclination direction. 

[0061] When the inclination directions at the interpolated 
pixels pO to p3 and p5 to p9 are evaluated in the same 
procedure, it is judged that all the inclination directions 
15 are right, thereby making no correction of the inclination 
directions . 

[0062] The inclination directions at the interpolated pixels 
are evaluated using the second method. The inclination 
direction at the interpolated pixel p4 is the direction 5 . 

2D The inclination direction at the interpolated pixel p5 

positioned on the left side in the horizontal direction of 
the interpolated pixel p4 is also the direction 5. Further, 
the inclination direction at the interpolated pixel p5 
positioned on the right side in the horizontal direction of 

25 the interpolated pixel p4 (in the succeeding clock) is also 
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the direction 5. When the difference absolute values are 
calculated in order to see respective correlations between 
the inclination direction at the interpolated pixel p4 and 
the inclination directions at the interpolated pixels p3 and 
5 p5, they become zero, so that the collations are high. 
Accordingly, it is judged that the inclination direction at 
the interpolated pixel p4 is right, thereby making no 
correction of the inclination direction. 

[0063] When the inclination directions at the interpolated 
10 pixels pO to p3 and p5 to p9 are evaluated in the same 

procedure, it is judged that all the inclination directions 
are right, thereby making no correction of the inclination 
directions • 

[0064] In the foregoing manner, the oblique line B is 
15 completely interpolated. Although in the above-mentioned 
embodiment, in finding the pixel value of the interpolated 
pixel, the pixel values of the original pixels closest to the 
interpolated pixel existing in the interpolation direction 
which are judged to have the highest correlation are 
20 averaged, the pixel value of the interpolated pixel can be 
found with higher precision by increasing the number of 
original pixels existing in the interpolation direction. 
That is, the pixel value of the interpolated pixel may be 
found by respectively adding predetermined coefficients to 
25 the pixel values of a total of four original pixels, i.e.. 
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two original pixels on upper two lines and two original pixels 
on lower two lines which exist in the interpolation 
direction. Further, although the correlation is evaluated 
by the difference value between the pixel values of the 
5 original pixels, the number of original pixels can be also 
similarly increased. 

[0065] As described in the foregoing, according to the 
present embodiment, in converting a video signal of interlace 
scanning into a video signal of sequential scanning, 

10 candidates for sets of original pixels having pixel values 
in which the difference absolute value is found are selected 
out of sets of original pixels in a dot symmetrical 
relationship with an interpolated pixel as its center, and 
the difference absolute value between the pixel values is 

15 calculated, the calculated difference absolute value is 
corrected on the basis of the edge information of the original 
pixels, and the set of original pixels in which the corrected 
difference absolute value is the minimum is selected, and 
evaluation is performed as to whether the selected set of 

20 original pixels is right or wrong, and the interpolated pixel 
is generated on the basis of the result of the evaluation, 
thereby obtaining a sequential scanning conversion method in 
which an oblique edge or an oblique line which has been 
produced by a plane can be also subjected to effective 

25 scanning line interpolation. 
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[0066] 2. Sequential scanning converter 

An embodiment of a sequential scanning converter according 
to the present invention will be described. The definition 
of the inclination direction used later is the same as the 

5 definition described in the sequential scanning conversion 
method, and is defined as directions 0 to 6 shown in Fig. 6. 
[0067] Fig. 1 is a block diagram showing the circuit 
configuration of a principle part in an embodiment of the 
sequential scanning converter according to the present 

10 invention. Fig. 2 is a block diagram for explaining the 
operations of an inter-field interpolation circuit in the 
embodiment of the sequential scanning converter according to 
the present invention. Fig. 3 is a block diagram for 
explaining the operations of an example of an inclination ~ 

15 evaluation circuit in the embodiment of the sequential 

scanning converter according to the present invention, and 
Fig. 4 is a block diagram for explaining the operations of 
an example of another inclination evaluation circuit in the 
embodiment of the sequential scanning converter according to 

20 the present invention. The drawings illustrate an apparatus 
for realizing the sequential scanning conversion method 
according to the present invention. 

[0068] In Fig. 1, an input signal is a digital video signal 
(original signal) obtained by sampling a video signal of 2 : 
25 1 interlace scanning at a sampling frequency fs (MHz), and 
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an output signal is a video signal of 1 : 1 sequential scanning 
at a sampling frequency of 2 X fs (MHz). 
[0069] The input signal is delayed by IH memories (IH 
corresponds to one line of the video signal of interlace 
5 scanning) 111, 112, and 113, to simultaneously obtain the 
original signals on (y-1), y, (y+1), and {y+2) lines. The 
respective original signals on the lines are stored in a RAM 
(Random Access Memory) 109. Simultaneously, an original 
signal selection circuit 102 selects original signals 

10 serving as candidates for inclination out of the original 
signals on the y and (y+1) lines. A correlation value 
calculation circuit 103 calculates a correlation value 
between the selected original signals serving as the 
candidates for inclination. Simultaneously, an edge 

15 information detection circuit 104 detects edge information 
in the horizontal direction and the vertical direction of the 
original signals in the y and (y+1) lines. A correlation 
value correction circuit 105 subjects the correlation value 
calculated by the correlation value calculation circuit 103 

20 to correction using the edge information outputted by the 
edge information detection circuit 104. The correlation 
value which has been subjected to the correction is inputted 
to an inclination detection circuit 106, to detect the 
inclination direction which is the highest in correlation. 

25 An inclination evaluation circuit 107 performs evaluation as 
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to whether the inclination detected by the inclination 
detection circuit 106 is right or wrong. When it is judged 
that the inclination is right, the inclination detected by 
the inclination detection circuit 106 is outputted as an 

5 interpolation direction. When it is judged that the 

inclination is wrong, the direction 3 serving as inclination 
is outputted as an interpolation direction. The detected 
interpolation direction is inputted to an address 
calculation circuit 108, 

10 [00701 The address calculation circuit 108 calculates an 
address in a RAM 109 storing the original signals required 
to calculate an interpolation signal. The original signals 
required to calculate the interpolation signal are four 
original signals on (y-1), y, (y+1). and {y+2) lines and in 

15 the interpolation direction detected by the inclination 
evaluation circuit 107 with the interpolation signal to be 
calculated as its center. A filter circuit 114 serving as 
filtering means respectively weights the four original 
signals called from the RAM 109 with predetermined 

20 coefficients in a filter coefficient memory 110 and adds the 
weighted original signals together, and inputs the result of 
the addition as an interpolation signal to a time axis 
conversion circuit 115. The time axis conversion circuit 115 
respectively time-axis compresses the original signal and 

25 the interpolation signal two times and alternately outputs 
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the compressed signals for each line, to obtain a video signal 
of sequential scanning. 

[0071] The operations of an in-field interpolation circuit 
117 will be described in detail using Fig. 2. In Fig. 2, an 

5 input signal delayed by a IH memory 112 is the original signal 
on the y line, and is delayed by ID delay units (ID corresponds 
to one pixel of interlace scanning) 2101 to 2106, to 
respectively obtain original signals a to g. The original 
signals a to g correspond to a to g on the original y line 

10 shown in Fig. 6. An input signal delayed by a IH memory 113 
is the original signal on the (y+1) line, and is delayed by 
ID delay units 2108 to 2113, to respectively obtain original 
signals h to n. The original signals h to n correspond to 
h to n on the original (y+l) line shown in Fig. 6. Subtracters 

15 2121 to 2127 respectively find difference values 

corresponding to the sets of original signals in the 
directions 0 to 6 shown in Fig. 6. The found difference values 
are changed into absolute values by an absolute value circuit 
2128, and are respectively inputted as correlation values 

20 representing a correlation to correlation value correction 
circuits 2129 to 2135. 

[0072] On the other hand, edge information in the horizontal 
direction of the original signals on the y line are 
respectively calculated as difference values from the 
25 adjacent original signals using subtracters 2136 to 2142. 
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Further, edge information in the horizontal direction of the 
original signals on the (y+1) line are also respectively 
calculated as difference values using subtracters 2143 to 
2149. The correlation values calculated by the absolute 

5 value circuit 2128 are respectively corrected by correlation 
value correction circuits 2129 to 2135 on the basis of the 
edge information in the horizontal direction of the original 
signals on the y line and the edge information in the 
horizontal direction of the original signals on the (y+1) 

10 line. 

[0073] As the contents of the correction processing of the 
correlation values in the correlation value correction 
circuits 2129 to 2135, difference values between the edge 
information in the horizontal direction respectively 

15 corresponding to the sets of original signals in the 

directions 0 to 6 are calculated, as in the case where the 
difference values corresponding to the sets of original 
signals in the directions 0 to 6 are calculated. The 
calculated difference values between the edge information in 

20 the horizontal direction are respectively changed into 

absolute values, to correct the correlation values on the 
basis of the difference absolute values. The correlation 
values are respectively corrected only by adding the 
difference absolute values between the edge information in 

25 the horizontal direction thereto. When the difference 
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absolute value between the edge information in the horizontal 
direction is small, a correction method slightly differs. 
The fact that the difference absolute value between the edge 
information is small means that the same edges exist. Even 

5 if the difference absolute value between the same edge 
information is small, however, the meaning of a correlation 
slightly differs depending on the presence or absence of 
edges. VHien the difference absolute value between the edge 
information are the same, there is no edge in one of the edge 

10 information, while there is an edge in the other edge 

information, a correlation should be high in a case where 
there is an edge because the slope of the edge, that is, the 
directionality of the edge is retrieved between the adjacent 
original signals. From the foregoing, when the difference 

15 absolute value between the edge information is small and 
there is an edge in the edge information, a certain value a 
is subtracted from a correlation value to which the 
difference absolute value between the edge information is 
added. If the correlation value correction circuit has a 

20 circuit configuration conforming to the contents of the 
processing, any configuration may be used. Even if the 
correlation value correction circuit is composed of a look-up 
table memory, the same effect is obtained. 
[0074] The correlation values thus corrected in the 

25 correlation value correction circuits 2129 to 2135 are 
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respectively inputted to correlation value correction 
circuits 2150 to 2156 for making correction by edge 
information in the vertical direction. The edge information 
in the vertical direction of the original signals on the y 
5 line are respectively calculated as difference values from 
the original signals on the (y-1) line positioned just above 
the original signals on the y line using subtracters 2157 to 
2163. Further, the edge information in the vertical 
direction of the original signals on the (y+1) line are 

10 respectively calculated as difference values using 

subtracters 2164 to 2170. The correlation values corrected 
by the edge information in the horizontal direction are 
respectively corrected by the correlation value correction 
circuits 2150 to 2156 on the basis of the edge information 

15 in the vertical direction of the original signals on the y 
line and the edge information in the vertical direction of 
the original signals on the (y+1) line. 

[0075] The contents of the correction processing of the 
correlation values in the correlation value correction 

20 circuits 2150 to 2156 are the same as the contents of the 
correction processing of the correlation values based on the 
edge information in the horizontal direction. 
[0076] In an evaluation circuit 2171, the minimum values of 
correlation values DrO to Dr6 corrected by the edge 

25 information in the horizontal direction and the edge 
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information in the vertical direction are evaluated. When 
the correlation value DrO is evaluated as the minimum value, 
the inclination direction is the direction 0 shown in Fig. 
6, so that 0 is outputted as an inclination direction P. In 
5 the same manner, inclination directions P=l, P=2, P=3, 
P = 4, P = 5, and P = 6 are respectively outputted in the cases 
of the correlation values Drl, Dr2, Dr3, Dr4, Dr5, and Dr6 . 
[0077] An inclination evaluation circuit 2183 selects the 
inclination direction of an interpolated pixel on a line 

10 which is one line above the original line existing in the 
inclination direction P and the inclination direction of an 
interpolated pixel on a line which is one line below the 
original line are selected, to judge whether the inclination 
direction P is right or wrong from a correlation with the 

15 selected inclination direction. The inclination direction 
P is outputted as an interpolation direction P' when it is 
judged that the inclination direction is right, while being 
corrected to the direction 3 and outputted as an 
interpolation direction P' when it is judged that the 

20 inclination direction is wrong. 

[0078] An address calculation circuit 2172 receives the 
interpolation direction P' , to calculate addresses assigned 
to RAMs 2173 to 2176. The original signals on the (y-1), y, 
(y+1), and (y+2) lines are respectively stored in the RAMs 

25 2173, 2174, 2175, and 2176, to calculate addresses assigned 
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to the four original signals existing in the interpolation 
direction P' . The four original signals called from the RAMs 
2173 to 2176 are respectively multiplied by predetermined 
coefficients in a filter coefficient memory 2181 by 
5 multipliers 2177 to 2180, and are added together by an adder 
2182, to obtain an interpolation signal. 

[0079] The operations of the inclination evaluation circuit 

2183 will be described in detail using Fig. 3. 

[0080] The inclination direction P outputted from the 

10 evaluation circuit 2171 is delayed by IH memories 301 and 302. 
The inclination direction P outputted from the evaluation 
circuit 2171, the inclination direction P delayed by the IH 
memory 301, and the inclination direction P delayed by the 
IH memory 302 are respectively inputted as P(l). P{0), and 

15 P(-l) to an RAM 303. An address calculation circuit 304 
calculates an address for selecting the inclination 
direction of an interpolated pixel existing in the 
inclination direction P(0). That is, when the interpolated 
pixel is £, and the inclination direction P{0) is the 

20 direction 4 in Fig. 6, such an address that the interpolation 
direction of an interpolated pixel E on the upper 
interpolation line and the interpolation direction of an 
interpolated pixel J on the lower interpolation line are 
selected is calculated. In the RAM 303, PI and P2 are selected 

25 as the inclination direction of the interpolated pixel 
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existing in the inclination direction P{0) in accordance with 
the address calculated by the address calculation circuit 
304. The inclination directions PI and P2 selected by the 
RAM 303 and the inclination direction P(0) of the 

5 interpolated pixel are inputted to an inclination direction 
judgment circuit 305, to judge whether the inclination 
direction P{0) is right or wrong. The inclination judgment 
^ circuit 305 compares the inclination direction P(0) with the 
inclination directions PI and P2 selected by the RAM 303. 

10 When either the inclination direction PI or the inclination 
direction P2 is similar to the inclination direction P(0), 
it is judged that the inclination direction P{0) is right. 
In the other case, it is judged that the inclination direction 
P(0) is wrong. An interpolation direction selection circuit 

15 306 selects either the inclination direction P(0) or the 
direction 3 as an interpolation direction P' upon receipt of 
the result of the judgment by the inclination direction 
judgment circuit 305. The inclination direction P(0) and the 
direction 3 are respectively selected as the interpolation 

20 direction P' if the result of the judgment by the inclination 
direction judgment circuit 305 is right and wrong. 
[0081] Specific operations will be then described using the 
step of^ finding p3 in the image shown in Fig. 8. Original 
signals a to g and original signals h to n in a case where 

25 p3 is found respectively correspond to a to g and k to 3 in 




46 

Fig. 6. Difference values between sets of original signals 
a and n in the direction 0, b and m in the direction 1, c and 
1 in the direction 2, d and k in the direction 3, e and _j in 
the direction 4, f and i in the direction 5, and g and h in 

5 the direction 6 are respectively calculated by subtracters 
2121 to 2127, and are changed into absolute values by an 
absolute value circuit 2128. The difference absolute value 
outputted from the absolute value circuit 2128, that is, a 
correlation value becomes 100 in the directions 0 to 3, 5, 

10 and 6, and zero in only the direction 4. 

[0082] On the other hand, edge information in the horizontal 
direction of the original signals a to g on the y line are 
calculated by subtracters 2136 to 2142, to become zero with 
respect to the original signals a to e and £, and - 100 with 

15 respect to only the original signal f . Edge information in 
the horizontal direction of the original signals h to n on 
the (y+1) line are respectively calculated by subtracters 
2143 to 2149, to become zero with respect to the original 
signals 1 to n and h to and - 100 with respect to only the 

20 original signal k. 

[0083] In the correlation value correction circuits 2129 to 
2135, the difference absolute values between the edge 
information in the horizontal direction of the original 
signals corresponding to the directions 0 to 6 are found. The 

25 difference absolute value between the edge information 
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becomes zero in the directions 0 to 2, 4 and 6, and 100 in 
the directions 3 to 5. The difference absolute values between 
the edge information in the horizontal direction herein found 
are respectively added to the correlation values outputted 
5 from the absolute value circuit 2128. In the directions 0 
to 2, 4, and 6, no edges exist in the horizontal direction 
of the original signal on the y line and the original signal 
on the (y+1) line, so that the correlation values are not 
changed. On the other hand, in the directions 3 and 5, an 

10 edge exists in the horizontal direction of the original 
signal on either one of the lines, so that the difference 
absolute value between the edge information in the horizontal 
direction is added to the correlation value, to become 200 
in both the directions 3 and 5. 

15 [0084] Edge information in the vertical direction of the 
original signals a to g on the y line are respectively 
calculated by the subtracters 2157 to 2163, to become zero 
with respect to the original signals a to e and - 100 with 
respect to the original signals f to £. The edge information 

20 in the vertical direction of the original signals h to n on 
the (y+1) line are respectively calculated by the subtracters 
2164 to 2170, to become zero with respect to the original 
signals m, n, h to and - 100 with respect to the original 
signals k and 1. 

25 [0085] In the correlation value correction circuits 2150 to 
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2156, difference absolute values between the edge 
information in the vertical direction of the original signals 
corresponding to the directions 0 to 6 are respectively 
found. The difference absolute value becomes zero in the 

5 directions 0, 1, and 4, and 100 in the directions 2, 3, 5, 
and 6 . When the difference absolute values between the edge 
information in the vertical direction herein found are 
respectively added to the correlation values corrected by the 
correlation value correction circuits 2129 to 2135, the 

10 result of the addition becomes 100 in the directions 0 and 
1, 200 in the directions 2 and 6, 300 in the directions 3 and 
5, and zero in the direction 4. 

[0086] In the evaluation circuit 2171, when the minimum 
values of the correlation values DrO to Dr6 respectively 
15 corrected in the correlation value correction circuits 2150 
to 2156 are evaluated, the correlation value Dr4=0 in the 
direction 4 is evaluated, so that "4" is outputted as the 
inclination direction P, 

[0087] The inclination evaluation circuit 2183 judges 
20 whether the inclination direction P is right or wrong. The 
inclination direction P is delayed by the IH memories 301 and 
302. Let P(0), P(-l), and p{l) be respectively the 
inclination direction delayed by the IH memory 301, the 
inclination direction delayed by the IH memory 302, and the 
25 inclination direction not delayed. The inclination 
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direction at p3 which will be herein found corresponds to 
P(0). Accordingly, the inclination direction P(0) is the 
direction 4 . 

[0088] The address calculation circuit 304 calculates 
5 addresses for respectively selecting the inclination 

direction at the interpolated pixel q5 and the inclination 
direction at the interpolated pixel rl upon receipt of the 
inclination direction P(0)=4. By the address calculated by 
the address calculation circuit 304, the inclination 

10 direction at the interpolated pixel q5 and the inclination 
direction at the interpolated pixel rl are selected in the 
RAM 303. The inclination direction at the interpolated pixel 
g5 is calculated in the same procedure as that at the 
interpolated pixel p3, to become the direction 4. With 

15 respect to the interpolated pixel rl, the inclination 

direction is also similarly the direction 4. Accordingly, 
the inclination direction judgment circuit 305 judges that 
the inclination direction P(0) at the interpolated pixel p3 
is right because the inclination direction at either one of 

2D the interpolated pixels q6 and rl is similar to the 

inclination direction at the interpolated pixel p3. The 
interpolation direction selection circuit 306 selects the 
direction 4 as the interpolation direction P' upon receipt 
of the result of the judgment. 

25 [0089] The address calculation circuit 2172 calculates 
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addresses assigned to the four original signals in the 
direction 4 with the interpolated pixel p3 as its center upon 
receipt of the interpolation direction p' = 4, By the address 
calculation circuit 2172, the four original signals called 

5 from the RAMs 2173 to 2176 are respectively multiplied by the 
predetermined coefficients in the filter coefficient memory 
2181 in the multipliers 2177 to 2180, and are added together 
in the adder 2182, to obtain an interpolation signal. 
[00901 If 0, 0.5, 0.5, and 0, for example, are respectively 

10 used as the coefficients in the filter coefficient memory 
2181 for the multipliers 2177, 2178, 2179, and 2180, original 
signals existing on upper and lower lines are subjected to 
average value interpolation in the interpolation direction 
P. Further, - 0.212, 0.637, 0.637, and - 0.212 are 

15 respectively used for the multipliers 2177, 2178, 2179, and 
2180, the original signals are subjected to cubic convolution 
interpolation in the interpolation direction P. Even when 
either one of the interpolations is used, p3 = 100. 
[00911 In the same manner, the interpolated pixel p4 is 

20 found. In the same manner as described above, correlation 
values between sets of original signals in the directions 0 
to 6 are found. When the difference absolute values between 
the edge information in the horizontal direction are found, 
they become all zero. In the directions 0 to 3, 5, and 6, 

25 however, no edges exist at the original pixels on the y and 
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(y+1) lines. On the other hand, in the direction 4, similar 
edges respectively exist at the original pixels on both the 
y and (y+1) lines. Therefore, a certain value a 1 is 
subtracted from only the correlation value in the direction 

5 4. Here, description is continued, letting al = 5. 

Accordingly, the correlation value corrected by the edge 
information in the horizontal direction becomes 100 in the 
directions 0 to 3, 5, and 6, and - 5 in the direction 4. 
Subsequently, the edge information in the vertical direction 

10 are found by the subtracters 2157 to 2163. When the 

difference absolute value between the edge information in the 
vertical direction corresponding to each of the inclinations 
is found, it becomes zero in the directions 0 to 2, 4, and 
6,. and 100 in the directions 3 and 5. When the difference 

15 absolute values are respectively added to the correlation 
values corrected by the edge information in the horizontal 
direction, the result of the addition becomes 100 in the 
directions 0 to 2 and 6, 200 in the directions 3 and 5, and 
- 5 in the direction 4. With respect to the direction 4, edges 

30 respectively exist in the original signals on the y and (y+1) 
lines, which are similar. Therefore, a certain value a 2 is 
subtracted from the correlation values. Here, description 
is continued, taking a2 = 5, as in the correlation value 
correction by the edge information in the horizontal 

25 direction. Accordingly, the correlation value becomes - 10 
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in only the direction 4 . When the respective minimum values 
of the correlation values DrO to Dr6 found in the foregoing 
manner are evaluated, the correlation value Dr4 is the 
minimum, so that "4" is outputted as the inclination 

5 direction P from the evaluation circuit 2171 • When the found 
correlation values are corrected by the difference absolute 
values between the edge information in the horizontal 
direction and the vertical direction of the original signal 
on the y line and the edge information in the horizontal 

10 direction and the vertical direction of the original signal 
on the (y+1) line, the correlation values DrO to Dr6 are 100 
in the directions 0 to 2 and 6, - 1 in the direction 4, and 
200 in the directions 3 and 5. Consequently, the correlation 
value Dr4 is the minimum, so that "4" is outputted as the 

15 inclination direction P from the evaluation circuit 2171. 
[0092] In the inclination evaluation circuit 2183 which has 
received the inclination direction P = 4, the address 
assigned to the RAM 303 is calculated by the address 
calculation circuit 304 such that the inclination direction 

20 at an interpolated pixel existing in the direction 4 is 
selected. In the RAM 303, the inclination directions at the 
interpolated pixels q6 and r2 are selected. The inclination 
direction at the interpolated pixel q6 and the inclination 
direction at the interpolated pixel r2 are calculated in the 

25 same procedure as that in the inclination direction at the 
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interpolated pixel p4, so that the direction 4 is calculated 
in either case. In the inclination direction judgment 
circuit 305, both the inclination directions at the 
interpolated pixels q6 and r2 coincide with the inclination 

5 direction at the interpolated pixel p4, so that it is judged 
that the inclination directions are right . The interpolation 
direction selection circuit 306 selects the direction 4 as 
the interpolation direction P' at the interpolated pixel p4 
upon receipt of the result of the judgment that the 

10 inclination directions at the interpolated pixels q6 and r2 
are right in the inclination direction judgment circuit 305. 
As a result, p4 = 0 from the original signal existing in the 
direction 4 with p4 as its center. 

[0093] Another example of the inclination evaluation circuit 
15 2183 will be then described in detail using Fig. 4. In the 
inclination evaluation circuit shown in Fig. 4, it is judged 
whether an inclination direction P calculated in the 
evaluation circuit 2171 is right or wrong from a correlation 
in the horizontal direction of the inclination direction. In 
20 Fig. 4, an input signal delayed by an ID delay unit (ID 
corresponds to one pixel) 400 is an inclination direction of 
the interpolated pixel. An input signal delayed by an ID 
delay unit 401 is an inclination direction of an interpolated 
pixel which is one pixel preceding the interpolated pixel. 
25 A signal which is not delayed is an inclination direction of 
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an interpolated pixel which is one pixel succeeding the 
interpolated pixel. That is, when the interpolated pixel is 
p4 in Fig. 8, the signal outputted from the ID delay unit 400 
is an inclination direction at p4, and the signal outputted 
5 from the ID delay unit 401 is an inclination direction at p3. 
Further, the signal which is not delayed is an inclination 
direction at p5. Here, let Pa, Pb, and Pc be the signal not 
delayed, the signal delayed by the ID delay unit 400, and the 
signal delayed by the ID delay unit 401. A difference 

10 absolute value circuit 402 calculates a difference absolute 
value between the inclination directions Pa and Pb. A 
difference absolute value circuit 403 calculates a 
difference absolute value between the inclination directions 
Pa and Pb. An inclination direction judgment circuit 404 

15 refers to the difference absolute values obtained from the 
difference absolute value circuits 402 and 403, and judges 
that an inclination direction Pb is right if either one of 
the difference absolute values is smaller than a certain 
value, while being wrong in the other case. Upon receipt of 

20 the result of the judgment, an interpolation direction 

selection circuit 405 outputs the inclination direction Pb 
when the inclination direction Pb is right, while outputting 
the direction 3 as an interpolation direction P' when it is 
wrong. In the same manner as the previous exeimple, the 

25 interpolated pixel is calculated using the calculated 
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interpolation direction P'. 

[0094] Although specific operations in the inter-field 
interpolation circuit 117 using another example of the 
inclination evaluation circuit 2183 will be then described 

5 using a step of finding p3 in the image shown in Fig. 8, the 
procedure carried out until the inclination directions are 
found, that is, the procedure up to the evaluation circuit 
2171 shown in Fig. 2 is entirely the same as that in the case 
where the inclination evaluation circuit 2183 shown in Fig 

10 3 is used and hence, is not repeated herein. Therefore, only 
another example of the inclination evaluation circuit 2183 
will be herein described in detail. 

[0095] The direction 4 is outputted as an inclination 
direction at an interpolated pixel p3 from the evaluation 

15 circuit 2171. In Fig. 4, the inclination direction at the 
interpolated pixel p3 corresponds to a signal Pb delayed by 
the ID delay unit 400. Further, an inclination direction at 
an interpolated pixel p2 which is one pixel preceding the 
interpolated pixel p3 corresponds to Pa, and an inclination 

20 direction at an interpolated pixel p4 which is one pixel 
succeeding the interpolated pixel p3 corresponds to Pc. The 
direction 4 is calculated as the inclination direction at the 
interpolated pixel p2, and the direction 4 is also calculated 
as the inclination direction at the interpolated pixel p4. 

25 The procedure for calculation is entirely the same between 
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the previous example and the present example. Since the 
inclination direction Pb at the interpolated pixel p3 is 4, 
the inclination direction Pa at the interpolated pixel p2 is 
4, and the inclination direction Pc at the interpolated pixel 
5 p4 is 4, both outputs of the difference absolute value 
circuits 402 and 403 are zero. Since both the outputs of the 
difference absolute value circuits 402 and 403 are zero, it 
is judged that the inclination directions are right in the 
inclination direction judgment circuit 404. Accordingly, in 

10 the interpolation direction selection circuit 405, the 

direction 4 is selected as an interpolation direction P' . As 
a result, p3 = 100. When the inclination direction is also 
similarly calculated and evaluated with respect to the 
interpolated pixel p4, it is judged that it is right, so that 

15 the direction 4 is selected as the interpolation direction 
P ' . As a result , p4 = 0 • In the foregoing manner , a sequential 
interpolation signal is found. 

[0096] By the foregoing operations, in both the two examples, 
scanning line interpolation effective for an oblique edge or 

20 an oblique line which has been produced by a plane can be 
performed. Although in these examples, a correlation is 
evaluated by a difference value between original signals, the 
number of original signals can be similarly increased. 
Further, even if a correlation value correction circuit is 

25 composed of a look-up table memory, the same effect is 
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obtained. 

[0097] Fig. 5 is a block diagram for explaining the 
operations of still another example of the inclination 
evaluation circuit in the embodiment of the sequential 
5 scanning converter according to the present invention. This 
example will be described in detail below while referring to 
the drawings. In Fig. 5, a digital video signal (an original 
signal) obtained by sampling a video signal of 2 : 1 interlace 
scanning at a sampling frequency fs (MHz) is inputted from 
10 an input terminal 2401. The video signal inputted from the 
input terminal 2401 is delayed by one field in a field memory 

2402, and is further delayed by one field in a field memory 

2403. The field memory 2402 stores a signal (hereinafter 
referred to as a signal in the current field) which is one 

15 field preceding a signal inputted from the input terminal 
2401 (hereinafter referred to a signal in the succeeding 
field) , and the field memory 2403 stores a signal which is 
one field preceding the signal in the current field, that is, 
a signal which is two fields preceding the signal in the 

20 succeeding field (hereinafter referred to as a signal in the 
preceding field) . A motion detection circuit 2404 detects 
for each pixel the presence or absence of a motion in the 
current field from the signal in the preceding field and the 
signal in the succeeding field. An oblique line 

25 interpolation circuit 2405 is the in-field interpolation 
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circuit described in the previous examples and the present 
example. Upon receipt of the result of the detection by the 
motion detection circuit 2404, a mixing switching circuit 
2406 selects an output signal from the oblique line 

5 interpolation circuit 2405 which is in-field interpolation 
when there is a motion, while selecting the signal in the 
preceding field outputted from the field memory 2403 when 
there is no motion. A time axis compression circuit 2407 
subjects the signal in the current field and the 

10 interpolation signal outputted from the mixing switching 
circuit 2406 to time axis compression, and outputs the 
compressed signals as a sequential scanning signal from an 
output terminal 2408. 

[0098] Since oblique line interpolation is used when there 
15 is a motion, therefore, inter-line flicker and paring 

disturbance which are frequently seen in an oblique edge or 
an oblique line in the case of a motion picture in an image 
of interlace scanning can be eliminated, thereby obtaining 
a sequential scanning signal of high grade. 
20 [0099] Although in this example, the signal in the preceding 
field and the output from the oblique line interpolation 
circuit 2405 are switched depending on only the presence or 
absence of a motion serving as the operation of the mixing 
switching circuit 2406, the same effect is obtained even by 
25 dividing the motion into several stages depending on the 
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magnitude of the motion and weighting and adding the signal 
in the preceding field and the interpolation signal from the 
oblique line interpolation circuit 2405. 
[01001 As described in the foregoing, according to the 
5 present embodiment, in converting a video signal of interlace 
scanning into a video signal of sequential scanning, a 
candidate for a set of original pixels having pixel values 
between which the difference absolute value is found is 
selected out of sets of original pixels in a dot symmetrical 

10 relationship with an interpolated pixel as its center, the 
difference absolute value of the pixel values in the set of 
original pixels is calculated, the calculated difference 
absolute value is corrected on the basis of edge information 
of the original pixels, the set of original pixels in which 

15 the corrected difference absolute value is the minimum is 
selected, evaluation is performed as to whether the selected 
set of original pixels is right or wrong is made, and an 
interpolated pixel is generated on the basis of the result 
of the evaluation, thereby obtaining a sequential scanning 

20 converter capable of also performing scanning line 

interpolation effective for an oblique edge or an oblique 
line which has been produced by a plane. 

...omitted... 
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□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



